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INTRODUCTION 
The plant breeder's choice of source population determines the total improvement possible 
for the trait(8) under selection in the breeding program. For maize (Zea mays L.) inbred 
development, the source populations include primarily Pg (elite x elite inbred crosses), backcross, 
and synthetic populations (Bauman, 1981). Jenldns (1978) reported the increased use of Fg and 
backcross populations since 1948 for second-cycle inbred development programs. Synthetic 
populations currently comprise about 45% of the total sources of germplasm used for maize inbred 
development programs, and mar^y breeders plan to invest increased selection effort within 
synthetic populations (Hallauer, 1990b). Few studies have investigated and compared the genetic 
variability within F2 and synthetic populations. 
During the last thirty years, commercial maize yields in the USA have increased 112.9 kg 
ha"^ yr"^ (AUard, 1992). Duvick (1984) credited genetic advancements for about 50% of the yield 
increase since 1930. Public and private breeding programs have contributed to this genetic 
improvement of maize hybrids. Public breeding programs have emphasized population 
improvement, which has contributed unique inbred lines for use in the F2 populations used by the 
private breeding programs for second-cycle line development. Creating useful genetic variability 
for the trait of interest has not been difficult due to the long-term and short-term breeding 
objectives of the public and private breeding programs. Improved synthetic populations are viewed 
as important germplasm sources for future development of unique lines by many breeders 
(Hallauer, 1990a). 
To evaluate the usefulness of source populations, Hallauer and Miranda (1988) suggest 
measuring certain parameters of the populations. Estimates of the mean, additive genetic variance, 
heritability, and the genetic correlation of traits are of primary interest for comparison of 
populations. The plant breeder would choose the population that has the highest mean and 
greatest genetic variance for the trait(s) of interest. Populations are seldom evaluated as such, 
since this type of evaluation requires resources that must be allocated elsewhere in the applied 
maize breeding program. 
An extensive review of the literature by Hallauer and Miranda (1988) compared the 
estimates of the additive genetic variance of Fg and synthetic populations. Twenty-four studies 
were used to determine an average estimate of 585.1 (g plant"^)^ for the additive genetic variance 
of grain yield for F2 populations. An average estimate of 225.9 (g plant" ^ )^ was reported for the 
additive genetic variance of yield for 15 %mthetic populations. Synthetic populations are developed 
by recombining several elite inbred lines; unrelated lines are often used. Additive genetic variance 
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is determined by summation of the additive gene effects over segregating loci affecting yield. 
Synthetic populations were expected to have a larger estimate for additive genetic variance than Pg 
populations. Standard errors for the estimates of additive genetic variance were greater for the Fg 
populations than the synthetic populations. A possible explanation for this difference may be the 
time the studies were conducted for the Fg populations; less precise methods and experimental 
designs for the estimation of additive genetic variance for the Fg populations than the more recent 
studies conducted for the synthetic varieties. 
Moll (1991) evaluated the progress after 16 cycles of recurrent full-sib family selection for 
greater grain yield on two populations, (NC7 X CI21) Fg population and the open-pollinated 
population, 'Jarvis Golden Prolific'. The original population of Jarvis Golden Prolific had almost 
twice the amount of additive genetic variance than cycles 1 and 2 of the (NC7 X CI21) Fg 
population (416 vs 280 g^ plant"^). Upon evaluation of both improved populations in cycles 14 to 
16 of selection, the additive genetic variance of Jarvis Golden Prolific did not decrease during 
selection, but the additive genetic variance of the (NG7 X CI21) Fg population had decreased to 
133 g^ plant"^ for yield. The observed selection response for yield after 16 cycles was greater for 
(NC7 X CI21) Fg population than Jarvis Golden Prolific. Theoretical estimates of selection 
responses were greater for Jarvis Golden Prolific tlian (NC7 X CI21) Fg population, based upon 
estimates of variance components. Partial explanation for the differences in the selection 
responses of the populations was the differences in certain traits of the populations that are 
components of yield. 
The objectives of this research were to estimate the amount of genetic variability within 
nine maize populations, representing Fg and synthetic populations, to estimate predicted values of 




For most traits of current economic interest in maize, the breeder can easily create genetic 
variability by hybridizing two or more individuals or populations. Selection of the ideal individual 
from the segregating population is often the most difficult task for the maize breeder. Burton 
(1963, p. 425) stated, "... the greater the variability the easier the selection becomes." 
The success of the maize breeding program is dependent upon the germplasm choices made 
for trait improvement. The quality of the germplasm, along with the breeding objectives, 
determines the type of segregating population formed in which to begin selection. Bauman (1981) 
surveyed 130 maize breeders to ascertain information about their inbred development programs. 
The single and related line crosses (F2) received 37% of the total effort devoted towards inbred 
development. Synthetic populations (broad-base, narrow-base, and elite inbred populations) 
accounted for 45% of the total effort of inbred development. Seventeen percent of inbred 
development work focused on backcross population types. Maize seed companies were surveyed in 
1984 regarding parental sources used for inbred line development, and 20% of the total weighted 
breeding effort utilized single crosses (Darrah and Zuber, 1986). Thirteen percent of total 
weighted breeding effort used synthetics, composites, and populations improved by recurrent 
selection. Backcrosses accounted for only 6% of the weighted total effort for inbred line 
development. Open-pollinated varieties were used vety little for inbred line development, only 
0.1% of the weighted total breeding effort. 
Since the 1930's, maize breeding programs have increasingly used pedigree and backcross 
methods of selection (Jenldns, 1978). Bauman (1977) estimated about 80% of the 25 more widely 
used public inbreds were developed by improving elite inbreds. For improvement of elite maize 
inbreds (second-cycle breeding), the use of Fg and backcross population types has very successfully 
met short-term objectives of many breeding programs. The germplasm sources for Fg and 
backcross types of maize populations allow the breeder to quickly change source populations and 
evaluate numerous families. A supply of new, unique inbreds will ensure further genetic gain for 
yield and other traits in the future. 
Synthetic varieties were compared with open-pollinated varieties of maize for use in 
commercial production. Hayes (1926) reported the yield of certain synthetic varieties was similar 
to the yield of commercial open-pollinated varieties. Sprague and Jenkins (1943, p. 147) 
emphasized "the greatest usefulness (of synthetics) may be as reservoirs of desirable gene 
combinations." Russell (1968) expanded upon the usefulness of synthetics by recommending their 
use as germplasm sources for development of new inbred lines. The 'Iowa Stiff Stall: Synthetic', 
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formed in tlie early 1930's, proved to be one of the best sources of inbred lines for hybrids used in 
US corn production (Hallauer, 1984). 
Maize breeders reported 51% of their inbred development effort should be devoted towards 
second-cycle inbred lines (Bauman, 1981). Development of new lines should receive 49% of the 
program effort, focusing upon intermediate and long-term objectives. Synthetic populations are 
evidently utilized extensively for development of new lines. Breeders preferred their selection 
effort to be in twelve genetically narrow-base synthetic versus four genetically broad-base synthetic 
populations. 
Beginning in the 1940's, studies were designed to evaluate and to compare Fg and open-
pollinated maize populations in selection programs. Most of these studies provided estimates of 
means and genetic variances for quantitative traits within populations of maize, based upon the 
theoretical expectations of covariances between relatives developed by Fisher (1918). Gardner 
(1963) outlined the genetic parameters of interest to plant breeders; additive genetic variance, 
dominance genetic variance, ratio of dominance genetic variance to additive genetic variance, 
epistatic variance, interaction of genotype with environments, and genotypic correlations between 
traits. 
Compton et al. (1965) estimated the genetic parameters of two open-pollinated varieties of 
maize, 'Barber Reid' and 'Golden Republic', and the inter-variety crosses. Additive and 
dominance genetic variances were important for yield, number of plant ears, ear height, lodging, 
and days to flower. The additivity of the level of intra-allelic dominance effect was in the partial to 
complete range (d=0 to 1). The importance of epistasis in relation to the total genetic variability 
within each open-pollinated variety of maize was minor. For the 'Reid Yellow Dent' open-
pollinated variety, Chi et al. (1969) determined that the additive genetic variance component was 
relatively more important than the dominance genetic variance for ear height, ear length, kernel-
row number, and kernel weight. Dominance genetic variance was the mqjor component of total 
genetic variance for plant height, ear diameter, and yield within Reid Yellow Dent. Additive 
genetic variance was the mqor contributor to total genetic variance in comparison with dominance 
and epistasis variances for yield, ear number, ear diameter, ear length, ear height, plant height, 
and days to tassel for two open-pollinated varieties 'Jarvis' and 'Indian Chief, (Eberhart et al., 
1966). Moll and Robinson (1967) reviewed ten studies where estimates of genetic variances were 
reported for open-pollinated varieties, and the estimates of additive genetic variance exceeded the 
estimates for dominance genetic variance in eight studies. 
Robinson et al. (1949) reported the average degree of dominance for three Fg populations 
(allelic frequency of segregating loci=0.5) using theory developed for the North Carolina Design I. 
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Of the combined analyses across populations for eight traits, only genes controlling ear diameter 
and yield expressed overdominance. The degree of dominance may have been overestimated due 
to linltage effects witliin the parental sources. 
Robinson and Comstock (1965) reviewed estimates of genetic parameters of two Fg and 
two open-pollinated varieties after two cycles of recurrent selection. Within the two F2 populations 
and one of the open-pollinated varieties, additive genetic variance decreased as selection 
progressed. There was no decrease in the amount of additive genetic variance as selection 
progressed for the open-pollinated variety "Weeldey*. Some discrepancies existed between actual 
and predicted selection response, but the prediction and actual response were similar for the two 
open-pollinated varieties and for one of the Fg populations. 
After six cycles of full-sib family selection, Moll and Robinson (1967) reported excellent 
agreement between observed yield gain and expected response based upon genetic parameters of 
the maize populations. For Jarvis, an open-pollinated variety, the estimates for mean yield of 
Jarvis (cycle 0) was 206 g plant"^, was 420 ± 25 g^ plant"^ for the additive genetic variance, was 
73 g plant" ^  for the expected selection response, and the observed selection response was 54 g 
plant"^. The estimates for the (NC7 X CI21) F2 population were 452 g^ plant"^ for the additive 
genetic variance, 59 g plant" ^  for the expected selection response, and the observed selection 
response was 45 g plant"^. Moll and Stuber (1971) compared the responses of six cycles of full-sib 
family and reciprocal recurrent selection for yield within two open-pollinated varieties Jarvis and 
Indian Chief. Estimates for the expected yield gain per cycle of full-sib family selection were 
similar to the observed gains within each population. The expected and observed direct selection 
responses of the inter-varietal cross population also were similar. 
Sixteen cycles of recurrent full-sib family selection for yield in Jarvis Golden Prolific and 
(NC7 X CI21) Fg populations were evaluated by Moll (1991). Jarvis had larger estimates of 
additive genetic variance (416 ± 98 g^ plant"^ in cycle 0) for each cycle of selection in comparison 
with (NC7 X CI21) Fg population (280 ± 98 g^ plant"^ in cycles 1 and 2). The estimates of 
additive genetic variance in the (NC7 X CI21) Fg population decreased with selection, and selection 
did not affect the estimates of additive genetic variance in Jarvis. The expected selection response 
for yield was 13 and 10 g plant" ^ cycle" ^  for Jarvis and (NC7 X CI21) Fg populations, respectively, 
based upon the estimates of the variance components for cycle 0. The observed selection response 
averaged 3.1 ± 0.8 and 5.4 ± 0.7 g plant"^ cycle"^ for Jarvis and (NC7 X CI21) Fg populations, 
respectively. Differences in correlations of yield with number of ears and average ear weight may 
have contributed to the lower selection response observed in Jarvis as compared with the (NC7 X 
CI21) Fg population (genetic correlations were not presented). 
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Full-sib and testcross progeny selection programs were effective for improving yield in 
comparison with the original "Krug' open-pollinated variety (Da Silva and Lonnquist, 1968). 
Under comparative selection intensities for the two types of progenies evaluated, actual gains for 
yield across two cycles of selection were very similar to the prediction, based upon the estimates of 
the genetic parameters within the Krug population. Burton et al. (1971) observed poor agreement 
of the expected and actual yield response to half-sib and selection programs in BSK, a synthetic 
strain of the open-pollinated Krug Yellow Dent. 
A comparison of the genetic variances within the population types used in recurrent 
selection programs at Iowa State University was presented by Penny et al. (1963). Greater genetic 
variances were reported for the open-pollinated varieties in comparison with synthetic and Fj 
populations. The synthetic and Fg populations had similar estimates of genetic variance. Observed 
gains in yield for these recurrent selection programs were greatest for the open-pollinated 
varieties, intermediate for the synthetic populations, and the smallest for the Fg populations. The 
observed differences in yield gain were attributed to the amount of genetic variability within the 
type of population. 
Selection response, regardless of the type of selection program, is directly proportional to 
the magnitude of the additive genetic variance within the population undergoing selection. 
Hallauer and Miranda (1988) reviewed the literature and determined the average value of the 
additive genetic variance for yield (g plant"^) within the population types used in maize breeding. 
The estimate for additive genetic variance within Fg populations was 585.1 ± 338.5, averaged from 
24 reports. For synthetic populations, the estimate for additive genetic variance was 225.9 ± 59.3, 
an average derived from 15 reports. From 37 investigations of open-pollinated varieties, the 
average estimate for additive genetic variance was 503.8 ± 178.9. The average standard error of 
the average estimate of additive genetic vai'iance for the F; populations was very large in 
comparison with the estimates for synthetics and open-pollinated varieties. Surprisingly, the 
average estimate of additive genetic variance for synthetic populations was 50% smaller than for 
the Fg populations. Additive genetic variance is the summation across segregating loci of the intra-
allelic additive effects. As diversity of parental sources increases, greater estimates of additive 
genetic variance are expected due to a greater number of segregating loci. Goodman (1965) 
reported a larger estimate of additive genetic variance for yield within the more diverse composite 
population (Corn Belt and exotic parental sources) of maize in comparison with a composite of only 
Corn Belt parental sources grown in North Carolina. Maize synthetic populations are developed by 
intermating three or more elite inbreds, and in the formation of genetically broad-base synthetic 
populations, inbreds from unrelated heterotic groups are often included. Fg populations are 
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crosses of two elite inbreds, and often the two lines are closely related. 
After four cycles of reciprocal selection in 'Iowa Stiff Stalk' (BSSS) and 'Iowa Corn 
Borer No. 1' (BSCBl) synthetic populations, Hallauer (1970) reported a decrease in the estimates 
of additive genetic variance for BSSS and no change in the estimate of the additive genetic 
variance within BSCBl across cycles of selection. The estimate of additive genetic variance was 
184 ± 48 g^ plant"^ in BSSSCO, a synthetic population formed using 16 elite inbred lines and 130 
± 35 g^ plant"^ in BSSS(R)C4. Twelve elite inbreds were intermated to form BSCBICO. For 
BSCBICO, the estimate of additive genetic variance was 143 ± 35 g^ plant"^. The predicted direct 
selection response for yield (1.4 g plant"^ cycle"three years for each cycle of selection) within the 
inter-populations of CO and C4 overestimated the observed results of the yield (0.5 g plant" ^  
cycle" ^ ) of the inter-populations. Eberhart et al. (1973) reported smaller observed average yield 
response (1.50 and 1.23 q ha"^ in BSSS and BSCBl, respectively) per cycle of reciprocal recurrent 
selection in the intra-populations of BSSS and BSCBl than the predicted selection response (2.0 
and 2.4 q ha"^ in BSSS and BSCBl, respectively). 
Selection response after 11 cycles of the reciprocal recurrent selection in BSSS and BSCBl 
was reported by Keeratin^akal and Lamlcey (1993) and Schnicker and Lamlcey (1993). Schnicker 
and Lamlcey (1993) evaluated reciprocal full-sib families from cycles 0, 5 and 11 of the inter-
population cross, and estimated an average yield gain of 0.25 Mg ha"^ cycle"^ (•= 4 g plant"^ 
cycle"^). For the indirect selection response, Keeratin^alcal and Lamlœy (1993) evaluated Sg 
populations of cycles 0, 4, 7, 8, 9, 10, and 11. The intra-population yield means increased an 
average of 0.06 ± 0.02 Mg ha"^ cycle"^ (1.0 ± 0.3 g plant"^ cycle"^) for BSCBl and were not 
changed for BSSS. 
Lantin and Hallauer (1981) evaluated unselected S^ lines from cycles 0 and 4 for the 
reciprocal full-sib recurrent selection program in 'BSIO' and 'BSll', two %nithetic populations 
of maize. Direct average response for yield in the inter-population cross was 0.585 q ha"^ yr"^ 
(1.2 g plant"^ yr"^). Two years were used for each cycle of selection. The predicted selection 
response in the inter-population cross was not estimated (progenies used to estimate genetic 
variance would result in a biased estimate of predicted selection response). The indirect actual 
yield gains for the intra-populations were an average 0.57 and 1.18 q ha"^ yi*"^ for BSIO and BSll, 
respectively, based upon S^ lines from each population. The predicted yield responses were 0.95 
and 1.09 q ha"^ yr"^ for BSIO and BSll, respectively, using the genetic parameters for cycle 0 of 
BSIO and BSll. 
Estimates of variance components for F2 and synthetic maize populations reported from 
1988 to 1991 (excluding Moll, 1991) are presented in Table 1. Within each study, the estimates of 
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Table 1. Estimates of variance components for yield in Fg and synthetic maize populations 
from the literature review, 1988 to 1991 
Population < <4 Reference 
^ plant"^ • 
(B73 X B84) F2 84 Covarrubias-Prieto et al., 1989^ 
(B73 X B84) Fj Syn 5 128 same as above 
(B73 X Mol7) Fz 241 same as above 
(B73 X Mol7) Fg Syn 5 197 same as above 
(B73 X B84) Fg 130.4 ± 46.0 Han and Hallauer, 1989 
(B73 X B84) Fg Syn 5 219.6 ± 70.9 same as above 
(B73 X Mol7) Fj 413.4 ±122.1 same as above 
(B73 X Mol7) Fg Syn 5 428.0 ±129.2 same as above 
(B73 X B84) F2 738.1 ±238.3 Getschman and Hallauer, 1991^ 
(B73 X Mol7) Fz 1082.5 ±263.8 same as above 
BSSSCO 117.8 ± 28.2 Helms et al., 1989^ 
BSSS(R)C5 167.7 ± 38.6 same as above 
BSSS(R)C9 44.4 ± 14.4 same as above 
BS13(S)C0 92.3 ± 23.1 same as above 
BS13(S)C3 126.6 ± 32.9 same as above 
BSSS(R)CO 82.6 Walters et al., 1991^ 
BSSS(B)C9 65.4 same as above 
BS13(S)C3 51.2 same as above 
^ Estimates of genetic variance among imselected Si lines from the population. 
^ Estimates of genetic variance among imselected Sg lines from the population. 
the genetic variances of the (B73 X Mol7) Fg populations, a cross of two unrelated inbred lines, 
were larger than the (B73 X B84) Fg populations, a cross of two related inbred lines. Nine cycles 
of reciprocal recurrent selection seemed to reduce the amount of genetic variance for yield in the 
BSSS populations (Helms et al.,1989 and Walters et al., 1991). 
Dudley (1982) developed a theoretical method for identifying sources of additional favorable 
alleles for a trait that were not present in the developed inbred line or population. A simulation of 
the theory recommended selection from the Fg population of the cross of the parental sources 
when the sources have similar levels of favorable alleles for the trait in comparison with 
backcrosses to the adapted parental source (complete dominance case). Dudley (1984 and 1987) 
outlined the application of this theoretical approach when the adapted parental source is a Fj 
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population of two elite inbreds. For the evaluation of new parental sources for additional favorable 
alleles for the trait, the progenies to be grown include the two elite inbreds, the of the two 
inbreds, and the progenies developed from the crosses of both inbreds to the populations. 
Gerloff and Smith (1988b) presented a computer simulation which compared four methods 
for evaluating potential parental sources for improvement of developed germplasm. Two methods, 
genetic variances in the potential germplasm and the statistic, Ip^n, developed by Dudley (1984), 
did not consistently identify the population with the most additional favorable alleles. The upper 
bound statistic, developed by Gerloff and Smith (1988a), and the testcross of the potential parental 
source to the F^ of the elite inbreds were the two methods that correct^ identified the best source 
populations. 
Pfarr and Lamliey (1992) evaluated five methods for identifying a population with the most 
additional favorable alleles for improvement of the adapted F^ for yield, using seven populations 
with luiown percentages of 'B77' and 'B79'. They stated the two statistics, the Ipifi' (Dudley, 
1987) and the upper bound statistic (Gerloff and Smith, 1988a), identified the population with the 
most additional favorable alleles better than testcross evaluations with single crosses or inbreds 
and population means. 
Hallauer and Miranda (1988) recommended choosing the source population with the higher 
mean and larger genetic variance in comparison with other potential populations. The usefulness 
criterion, as applied by Melchinger (1987) and Melchinger et al. (1988), employs both of these 
population estimates, and it has been used to compare Fj and backcross populations. 
When considering all germplasm sources used by maize breeders, the Fg and backcross 
populations accounted for 54% of the total effort for inbred development (Bauman, 1981). In the 
survey of maize seed companies, Darrah and Zuber (1986) estimated that Fj and backcross 
populations were used as germplasm sources for 24.6% of the total weighted effort for inbred 
development. The breeder's expectation is to select the recombinant with a greater proportion of 
total favorable alleles than either of the elite inbreds involved in formation of the Fg and/or the 
backcross population. Ho and Comstock (1980) determined that the Fg generation would be the 
segregating population in which to begin selection if the two parental homozygous lines have 
similar allelic frequencies. As the allelic frequencies of the two parental sources increasingly differ, 
the first backcross generation would have better potential as the source population in comparison 
with the Fg population. 
To directly test the efficiencies of the Fg and backcross populations, Melchinger (1987) 
developed the theoretical expectations of the means and variances within the testcrosses with the 
Fg and backcross populations. The usefulness criterion was used in the application by Melchinger 
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et al. (1988) for evaluating the testcrosses with the populations developed from 'KW5120' and 
'KW6217', two maize inbreds used in Europe. A greater selection response, based on parameters 
estimated from testcrosses, was observed in the F2 in comparison with the backcross populations. 
Upon evaluation of the usefulness criterion, selection should begin in the Fj versus the backcross if 
the differences are small for the trait mean(s), the larger genetic variance is present in the Fg 
versus the backcross, heritabiUty for the trait is relatively high, and greater selection intensity is 
used. The backcross was deemed the superior generation for initiation of selection for 
improvement of grain yield and several other traits, if lower selection intensity was practiced. 
Schnicker (1992) estimated the means and variances within 'Mol7' testcross progenies of 
"B73', 'B84', and several populations developed from the cross of B73 and B84. In accordance 
with the results of Melchinger et al. (1988), selection for improvement of yield in the F^ population 
would be more efficient and responsive under higher selection intensity, compared with the 
backcross populations. Under lower selection intensity for yield, the backcross [(B73 X B84) X 
B84] population was judged the most useful source population compared with the Fg population. 
Center and Alexander (1962; 1966) recommended initial selection efforts by evaluating 
lines versus Sq testcrosses. Yield and visual selection for highly heritable traits among and within 
the 81 generation of the segregating population enabled the breeder to discard an enormous 
amount of material before using testcross progeny for evaluation of combining ability. Burton et al. 
(1971) demonstrated the advantage of selection based upon family evaluation versus half-sib 
family in the BSK, a synthetic strain of Krug Yellow Dent. Presently, breeders evaluate about 600 
Sj families from Fj populations, and apply a 36% selection intensity before advancing to the Sg 
generation and testcross evaluation (Bauman, 1981). Clucas and Hallauer (1986) confirmed that 
visual selection for several traits among and within the families (maize population was 
'Lancaster Composite') was fairly effective in discarding genetic material that performed poorly in 
Si X tester progeny selection. Comstock (1978) summarized the theoretical advantage of testing 
the Si instead of the Sq plants. Breeding programs may begin with S^ or Sg line selection for 
improvement of the trait, intermate the selected lines, and then begin selection programs on the 
improved synthetic (Lonnquist, 1949; Eberhart et al., 1973). 
Linkage equilibrium of the genes affecting the trait under selection is one assumption 
necessary for obtaining unbiased estimates of genetic variances of the trait from variance 
components (Comstock and Robinson, 1952). In applied breeding programs, selection usually 
begins in the Fg segregating generation, selfmg about 500 Sq plants for line evaluation. Hanson 
(1959) recommended intermating the Fg generation at least once, and emphasized that four cycles 
of random mating were necessary for establishment of the linkage equilibrium. Four or more 
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parents would reduce the amount of linlcage in comparison with only two homozygous parents for 
formation of the population. From a practical viewpoint of the maize breeder, intermating the Fg 
generation increases the amount of desirable and undesirable genetic recombinations (Robertson, 
1063). Covarrubias-Prieto et al. (1989) evaluated the Fj generation and the Fg Syn 6 (five 
generations of intermating the F2) within each of two maize populations. The researchers 
determined that intermating for five generations did not increase the probability of a better 
segregate to justify the resources necessary for intermating the Fj generation. The results of 
Schnicker (1992) indicated that intermating for five generations did substantially increase the total 
genetic variability for grain yield in comparison with the (B73 X B84) Fj. Albeit, Schnicker also 
concluded that the resources necessary for intermating for five generations were too great versus 
initial selection within the Fg population. 
The selection criterion is often a single trait, but maize breeders practice selection for 
several agronomic traits during the growth of the plant. Hence, estimates of genotypic and 
phenotypic correlations among traits in maize populations are of extreme interest. Robinson et al., 
(1951) revealed the selection efficiency for yield in maize could be increased with use of selection 
indexes based upon correlations of yield with certain components of yield. Estimates of 
correlations are also very useful in determining if genetic recombination is necessary, since linkage 
and pleiotropy may cause certain correlations (Matzinger et al., 1960). 
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MATERIALS AND METHODS 
Maize Populations 
Nine maize populations were used to represent tiiree population types that breeders use 
extensively for inbred line development. The F2 generation was intermated at least once for each 
population. During the years 1988-1990, one hundred Fg plants were selfed within each of the 
nine populations at the Agronomy Research Center near Ames, Iowa. Fifty randomly-chosen Fg, 3 
(Si) lines were selected from each population (one restriction being a minimum of 300 kernels). 
The synthetic populations are considered genetically narrow-base synthetics if composed of a few 
related lines, and genetically broad-base synthetics are formulated from ten or more inbreds, some 
being unrelated (Hallauer, 1990a). Descriptions of populations are as follows, classified according 
to type: 
F2 populations 
(B73 X B84) population was developed using two closely-related elite inbred lines selected 
from Iowa Stiff Stallc Synthetic (BSSS). B73 was a selection from BSSS(HT)C5 (Russell, 1972). 
B84 was a selection from BSSS(HT)C7 (Russell, 1979). The heterotic classification of both inbred 
lines is Reid Yellow Dent (RYD). 
(B90 X Mol7) population represents a cross of two intermediately-related elite inbred lines, 
both classified as Lancaster Surecrop (LS) heterotic type. Russell (1989) described the 
characteristics of B90, which was selected from BSCB1(R)C7. Inbred line Mol7 was a selection 
from the single cross of inbred lines, CI187-2 X C103 (Zuber, 1973). 
(B73 X Mol7) population, a cross of two unrelated elite inbred lines, represents the most 
frequently used heterotic group combination for hybrids in the U.S. Corn Belt, RYD and LS, 
respectively. 
Genetically narrow-base synthetic populations 
'BS14' is a synthetic population that was developed by recombining six inbred lines 
related to 'B14'. Selection was done for six generations for two-eared plants, virith controlled 
intermating of these plants (Hallauer et al., 1974). 
'Mol7-Syn' was formed by intermating 11 Mol7 sister-line crosses in a diallel fashion and 
intermated for one generation. Seed for this population was originally obtained from the 
University of Missouri (Darrah, 1990). 
'H73-Syn' was developed by L.F. Bauman at Purdue University from eight single crosses 
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(Crane, 1990). The female parent of each cross was B73, and the male inbred parents were B84, 
A641, A634, N28, CM105, B68, H93 and A632. The progenies of these crosses were intermated for 
two generations. All these inbred lines represent the RYD heterotic group, and some of the lines 
were included in the BS14 population. 
Genetically broad-base synthetic populations 
'BS11(FR)C9' was developed by nine cycles of the full-sib reciprocal recurrent selection 
for primarily yield improvement using the population "BS10(FR)C9' as the tester population at 
Iowa State University. The original source population for BS11(FR)C9 was 'Pioneer Two-Ear 
Synthetic No. 1' (Hallauer et al., 1974). 
'Iowa Corn Borer Synthetic No. 1, Cycle 9' [BSCB1(R)C9] was derived from the ninth 
cycle of the half-sib reciprocal recurrent selection program involving BSCBl and BSSS (Hallauer et 
al., 1974). The original source population was developed using 12 inbred lines and has combining-
ability characteristics of the LS heterotic group. 
'Iowa Stiff Stalk Synthetic, Cycle 9' [(BSSS(R)C9)] was the reciprocal tester population 
for BSCB1(R)C9. Originally, BSSS was developed by intermating 16 inbred lines (Sprague, 1946). 
It expresses the RYD type of heterosis in varietal crosses. 
Experimental Procedures 
The 460 S^ entries for the experiment were arranged in an incomplete block experimental 
design, utilizing five bloclis or sets. A set contained 90 entries, 10 entries of each of the nine 
populations. Within each set the populations were blocked in a split-plot design, with the whole 
plot consisting of the population and the subplots consisting of the population entries. The split-
plot design within the sets was used to reduce inter-plot competition of the different populations. 
Two replications were arranged within each set (Hallauer and Miranda, 1988). One-row plots, 5.49 
m long and 0.76 m wide, were over-planted (30 seeds). At the five-leaf growth stage, plant density 
was reduced to the desired 57 M plants ha"^. The experiment was grown at six environments. 
During 1991 and 1992, three locations were used; Iowa State University Research Farms near 
Ames and Anlieny, and near Martinsburg. Ten competitive plants were hand-harvested from all 
plots in each environment. The ears were dried to a uniform moisture content and stored for 
subsequent shelling. 
Fourteen traits were measured. Plant stands (STAND) were recorded about four weelts 
after planting. Flowering dates (days after planting when 50% of the plants in the plot were 
shedding pollen, PD, and had silks exposed, SD) were recorded at the Ames location for 1991 and 
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1992. Plant (PH) and ear heights (EH) were measured from 10 competitive plants within all plots. 
Plant and ear heights were measured from the ground level to the collar of the flag leaf and to the 
primary ear node, respectively. All plots were evaluated for root lodging (RL), stalk lodging (SL), 
and dropped ears (DE). The following ear traits were measured on the 10 plants from each plot: 
ears plant"^ (BP), kernel-row number (RN), ear length (EL), ear diameter (ED), cob diameter 
(CD), and grain weight (YD). Secondary ears were included in the entry means for yield and ear 
length. Individual plant ears were measured on entries from three sets at the Ames and Anlceny 
locations during 1991 to determine the within-plot (or line) variation. Within-plot variation was 
not determined for the Martinsburg environment in 1991 because of very poor grain production. 
In 1992, individual plants were evaluated for ear traits from foui* sets of entries at each location. 
Ear traits for entries from the other sets at each location were measured as totals of the 10 ears. 
Statistical Analysis 
Data analysis for each location used the following linear additive model of the entiy mean 
Yijki=/« + Si + (B/S)ij +W„+ (SW)ik+ (RW/S)ijk+G/W8iki + eijki 
where n is the overall mean, S^ is the i"" set effect, R/S^j is the 7"' replicate effect within the 
i"" set, W]j is the A"" main-plot (population) effect, (SW)^]^ and (RW/8)ijk are the main-plot and 
rep by main-plot within set interaction effects, respectively, and the is the entiy effect 
within main plot and set, and e^j^i is the residual or experimental error. Plot means were used in 
the standard analysis of variance. Table 2 indicates the analysis of variance used for one location 
and the expected mean squares for each effect, with the entries pooled across sets. The combined 
analysis of variance across six environments is shown in Table 3. The environmental effect was 
added to the above linear model for the combined analysis of variance. Entries and environments 
were considered random effects. Populations were considered a fixed effect. The pertinent 









where is the variation among Si entries, o|e is the variation among entries by environment, and 
where ô§ is the phenotypic variation. F-tests were used to test for significance (Hg: = 0) of the 
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Table 2. Analysis of variance for data from one location with entries pooled across sets 
Source of Mean 
variation df square Expected mean squares 
Sets (S) s-1=4 
Reps/S s(r-l)= 5 
Populations (P) P-1 = 8 Me k + + ro^Q+ go^a+ grt^sp + grsK^p 
S x P  (s-l)(p-l) = 32 Ms k + + ro^Q + go^a + gro^sp 
Pooled error a (r-l)[s(p-l)] = 40 M4 k + + go^a 
Entries/P/S s[p(g"l)]=405 M3 k + + ror^Q 
Entries/S-Pl^ sCgpi-l) = 45 M3a k + + ro^ Qpi 
Entries/S-P2 S(gp2-1) = 45 Msb k + + ra^ QP2 
Entries/S-P3 S(gp3-1) = 45 Mac k + + ro^GP3 
Entries/S-P4 s(gp4-l) = 45 Mad k + o2 + ro^GP4 
Entries/S-P5 S(gp5-1) = 45 M3B k + + ro^ QP5 
Entries/S-P6 s(gp6-l) = 45 M3f k + + ro^ Qpg 
Entries/S-P7 
i CQ =45 M3g k + + ro^ QP7 
Entries/S-PB S(gp8-1) = 45 M3h k + + ro^GPB 
Entries/S-P9 
J CO = 45 M3i k + a" + ro^Gpg 
Pooled error b (r-l)*s[p(g-l)] = 405 Mg oi = /k + 0^ 
Total srpg-l = 899 
Within plot^ 2(n-l) Ml ° ^EW 
^ Population 1 (P1)=B73 X B84, P2=B90 X Mol7, P3 = B73 X Mol7, P4=BS14, P6=Mol7-Syn, 
P6=H73-Syn, P7=BS11(FR)C9,P8=BSCB1(R)C9, and P9=BSSS(R)C9. 
^ Within-plot source of variation is partitioned into individual population effects. 
effect of entries pooled across sets (M^); the environment by entiy interaction mean square (M3) 
was used as the error term in the combined analysis of variance (Table 3). The entiy x 
environment interaction effect (M3) was tested for signiilcance using the pooled error b mean 
square (Mg) as the error term. The main-plot or population effect (Mg) was tested using the mean 
square of set by main plot interaction effect (M7). Approximate F-tests were constructed to test 
the significance of the set by main-plot interaction (M7) and environment by main-plot within set 
Table 3. Format for the anatysis of variance with entries within popijlation pooled across sets and combined across environments 
Source of variation df Mean square Expected mean squares 
Environments (E) e-l=5 
Sets (S) s-l=4 
E x S  (e-l)(s-l)=20 
Eeps/S/E 0 
CO II 1 Populations (P) p-l=8 Ms ^ / k + (/ + ro^<3E+ reo^G + + gro^EP + greo^sp4- grseE^ 
S x P  (s-l)(p-l) = 32 Mv o^„/k + £7^ + ro^gE+ reo^G + + gro^EP SP 
ExP/S (e-l)[s(p-l)]=200 Me / k + go^a + gro^EP 
Pooled error a (r-l)[es(p-l)]=240 Ms / k + + ga^a 
Entries/P/S sp(g-l)=405 M4 / k + 0^ + ro^GE + reo^G 
Entries/S-Pl s(g-l)=45 / k + + ro^GE-pi + reo^G-pi 
Entries/S-P2 s(g-l)=45 M^aB / k + 0^ + ro^GE_p2 + reo^G-P2 
Entries/S-P3 s(g-l)=45 M4AC <7^^, / k + 0^ + ro^GE_p3 + re(fG_p3 
Entries/S-P4 s(g-l)=45 M4BA / k + 0^ + ro^GE_p4 + re(fG_p4 
Entries/S-P5 s(g-l)=45 M4BB o^w/k + + ro^GE-ps + reo^G-ps 
Entries/S-P6 s(g-l)=45 M4BC (f ^  / k + 0^ 4- ro^GE-ps + rea^G-P6 
Entries/S-P7 II 
1
 M4ca / k + (? + ro^GE-p7 + reo^G-P7 Entries/S-P8 s(g-l)=45 M4(3 + 0^ + ra^GE-P8 + reo^G-P8 
Entries/S-P9 s(g-l) = 45 M4CC / k + 0^ + ro^g2_p9 + reo^G-P9 
E X entries/P/S (e-l)[sp(g-l)l=2025 M3 + 0^ + ro^GE 
E X entries/S-Pl (e-l)[s(g-l)]=225 M3AA , / k + (f 4- ro^GE-pi 
E X entries/S-P2 (e-l)[s(g-l)]=225 ^3aB / k + + ro^GE. -P2 
E X entries/S-P3 (e-l)[s(g-l)]=225 ^3AC / k + 0^ + ro^gg. •PS 
E X entries/S-P4 (e-l)[s(g-l)]=225 ^3BA / k + 0^ + ro^GE--P4 
E X entries/S-P5 (e-l)[s(g-l)]=225 MBBB / k + + ro^GE. -P5 
E X entries/S-P6 (e-l)[sfe-l)]=225 MSEC / k + + ro^QE. -P6 
E X entries/S-P7 (e-l)[s(g-l)]=225 Msca a^„l]s.+ + ro^GE--P7 
E X entries/S-P8 (e-l)[s(g-l)]=225 ^SCB ( ^ ^ l k +  c P -  + ro^GE--P8 
E X entries/S-P9 (e-l)[s(g-l)]=225 Msec / k + 0^ + ro^GE--P9 
Pooled error b (r-l)[esp(g-l)]=2430 Mz 
Total esrpg-l=5399 
Within Plot^ 2(ni-l) Ml 0^\l=0^-EH+C^Q;fl 
^ Population 1 (P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, 
P7=BS11(FR)C9, P8=B8CB1(E)C9, and P9=BSSS(R)C9. 
^ Within-plot source of variation was partitioned into individual population effects. 
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interaction (Mg) effects (Satterthwaite, 1946). 
Genetic Interpretation of the Components of Variation 
Variation among entries (S^ lines), o|, has the expected genetic variation of all the additive 
variance, a^, and one-quarter the dominance variance, o^, assuming no epistasis and allelic 
frequencies are one-half (p=q=0.5) for the coefficient of dominance genetic variance. 
= ol+lal 
Estimation of the variation among entry by environment, Ogg, eliminates the biases that could 
occur in the estimate of Oq from environmental effects. 
Comstock and Robinson (1952) outlined the assumptions necessaiy for equating the 
variance components into genetic effects. Intermating the F; generation only once may not 
establish linkage equilibrium within each population. One assumption, allelic frequencies of one-
half for the segregating loci affecting the trait, may not be considered valid. Two elite homozygous 
inbreds were used in the formation of the Fg populations, and allelic frequencies of the segregating 
loci are one-half. Several elite homozygous inbreds were used in the formation of the synthetic 
populations, and the allelic frequencies for the segregating loci may not be one-half. Hallauer et al. 
(1983) deduced that the frequencies of the favorable alleles for yield within BSSS may be greater 
than one-half. Hence, the estimates of the variation among entries within the synthetic 
populations may have a bias. Hallauer and Miranda (1988) have described the bias in the estimate 
of the component for additive genetic variance, as follows: 
0^/ = 2pg[a+-| { g - p ) d ] ^  
where a^. is the biased estimate that results when p and q are not one-half. For the complete 
dominance model (additive effects, a, = dominance effects, d), the estimate for additive genetic 
variance would be biased upward when the favorable allelic frequency (p) is 0.10 to 0.50 (Falconer, 
1981). If the favorable allelic frequencies of the segregating loci are greater than 0.50, the 
estimate of additive genetic variance would be underestimated by assuming equal allelic 
frequencies. The estimates for the variation among entries for the synthetic populations will be 
biased accordingly to the bias for the estimate of additive genetic variance. 
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As indicated in Tables 2 and 3, the expected mean squares for the within-plot source of 
variation (o^) has two components of variation, environmental variation and genetic variation 
An accurate estimate of the environmental variation within plot would require a large 
uniformity trial, using homozygous genetic material. Silva and Hallauer (1975) reported that the 
environmental variation within plot for grain yield of hybrid material was seven times as large 
as the environmental variation among plots. This estimate of environmental variation within plot 
was used to derive an estimate of the genetic variation within plot. 
The genetic component of variation within plot or line, has the expected genetic 
variation of one-half the additive genetic variance and one-half the dominance genetic variance, 
assuming no epistasis and equal allelic frequencies. 
A derivation, using the genetic estimates for the among and within entries, enables the 
estimation of the additive genetic variance as follows: 
This estimate of additive genetic variance is then inserted in the equation for estimating genetic 
variance among Si entries, and by subtraction, an estimate of dominance genetic variance was 
obtained. 
The exact distribution of the estimates of variance components derived by differences in 
mean squares are not known (Searle, 1971). Approximated standard errors for the estimates of 
the variance components were calculated according to the method described by Anderson and 
Bancroft (1952) as follows: 
Om = 0% = o|i  
2a% = 2ol+-|o^ 
where c is the coefficient of the component of variance, is the i^^ mean square used in the 
estimation of the component of variance, and df^ is the degrees of freedom for the i"* mean 
square. Knapp et al. (1987) formulated approximate confidence intervals for the estimates of the 
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variance components, and these intervals were reported in this study. 
Heritability estimates were calculated on a progeny mean basis, as follows: 
= -r-4 
where r is the number of replications (2), e is the number of environments (6), and is the mean 
square for pooled error b. Estimates of heritability have an F distribution, which allows the 
determination of the exact confidence intervals for heritability. Exact confidence intervals for 
estimates of heritability are reported, as defined by Knapp et al. (1985). 
Predicted selection responses were calculated using the formula adapted from Falconer 
(1981) as follows: 
A G l a )  =  J C g O f f h  
where k„ is the selection differential for the a selection intensity (ko,2o°° and 
ko.40 = 0.9659), Oq is the square root of the variation among Si lines, and h is the square root of 
the estimate of heritability. The distribution of the predicted selection responses is not known, 
however approximate standard errors were calculated as follows (Bridges et al., 1991): 
®AG(0) re 4 
where r is the number of replications (2), e is the number of environments (6), k„ is the selection 
difierential, M4 is the entiy mean square for the population, df^ is the degrees of freedom of the 
entiy mean square, M3 is the entiy by environment interaction mean square for the population, 
dfg is the degrees of freedom for the entiy by environment interaction mean square. 
The usefulness criterion was described and applied by Melchinger (1987) and Melchinger et 
al. (1988) as follows: 
U{a) = ji+A(3(a) 
where // is the mean of the trait for the population, and AG is the predicted selection response at 
the a selection intensity. The usefulness criterion utilizes both parameters that are important in 
the breeder's choice of source populations, the mean and the genetic variance of the trait. 
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Mode and Robinson (1969) outlined a method using the analysis of variance and covariance 
for the calculation of genetic (r^) and phenotypic correlations (rp). The formula for genetic 
correlations is presented as follows for trait x and trait y: 
where is the genetic covariance component of combined analysis of covariance across 
environments, and are the genetic variance components of trait x and y, respectively. 
The phenotypic correlations were similarly calculated using the estimates of phenotypic variances 
for traits x and y. 
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RESULTS 
The combined analysis of variance for six environments is presented in Tables 4, 6, and 6. 
The F-test indicates significant (probability, p, 5 0.01) differences among population means for all 
traits analyzed except for dropped ears, which was significant for differences in population means 
at the 5% level of probability. The environment by population interaction effect was significant for 
all traits, except for dropped ears, which indicated the mean performance of the populations was 
different across environments. In Table 4, the variation among entries (S  ^ lines) within each 
population was significantly (p g 0.01) different from zero for yield and the following ear traits: 
kernel-row number, ear length, ear diameter, cob diameter, and kernel diameter. The 
environment by entry interaction effects within each population for yield and ear traits varied in 
significance level. For yield, the variance component of environment by entry, was 
significantly different from zero for the following populations: (B73 X B84) Fg, (B90 X Mol7) Fg, 
(B73 X Mol7) Fg, Mol7-Syn, H73-Syn, and BS11(FR)C9. 
The variation among entries (S  ^ lines) within each population for plant and ear height was 
significantly different from zero (Table 5). For root and stalls lod^ng, the variance component for 
the entiy effect within populations was not significantly different from zero for several populations. 
The entry effect within each population for dropped ears was not significantly different from zero 
for all populations. Only BSSS(R)C9 population was not significant for the variance component 
due to entry effect within populations for number of ears plant" The environment by entiy 
interaction effect for root lod^g was significant within all populations. The variance component 
for the environment by entry interaction effect (ô§g) was not consistently different from zero for 
various populations for the following traits: stand, plant height, ear height, stalk lodging, dropped 
ears, and number of ears plant" .^ 
The variation among entries within each population for PD and SD was significantly 
different from zero (Table 6). The anthesis-silking interval (ASI), which is the SD • PD value for 
each entiy, had significant variation among entries within each population, except for the (B90 X 
Mol7) population. The Oqe components of the environment by entry interaction effect within each 
population were not consistently significant for PD, SD, and ASI. 
Means of Populations 
Environmental conditions were poor for maize production for all three locations in 1991, 
mainly due to a shortage of soil moisture during June and July. Excellent maize production 
occurred in all three locations in 1992. 
Table 4. Mean squares of the analysis of variance with entries within population pooled across sets and combined across six 
environments, 1991 and 1992, for yield and ear traits 
Mean scpiarps 
Source of variation df Yield BN EL ED CD ED 
(g plant" no/ cm  ^ cm  ^ cm  ^ cm'' 
Env (E) 5 460297.21 124.99 1573.85 35.693 2.655 27.808 
Set (S) 4 7763.89 6.87 47.40 1.292 0.503 1.906 
E x S  20 5009.52 3.34 82.06 1.164 0.563 1.058 
Rep/S/E 30 1816.52 1.70 9.82 0.165 0.054 0.067 
PopCP) 8 35492.82** 1625.34** 301.82** 28.504** 16.834** 5.578** 
S x P  32 2014.91 11.29 30.75 0.348 0.117 0.218 
ExP/S • 200 1420.43** 1.50** 18.50** 0.162** 0.043** 0.140** 
Pooled error a 240 618.06 0.57 4.51 0-076 0.020 0.044 
Entries/P/S 405 1465.70** 12.79** 12.51** 0.294** 0.197** 0.146** 
Entries/S-Pl^  45 1163.06** 7.58** 10.78** 0.152** 0.125** 0.100** 
Entrles/8-P2 45 2036.17** 8.14** 13.07** 0.288** 0.156** 0.137** 
Entries/S-P3 45 2076.59** 13.58** 11.31** 0.330** 0.293** 0.127** 
Entries/S-P4 45 354.39** 6.02** 8.45** 0.146** 0.119** 0.113** 
Entries/S-P5 45 1672.32** 7.08** 14.19** 0.265** 0.103** 0.172** 
Entries/S-P6 45 1126.37** 21.74** 13.27** 0.348** 0.225** 0.168** 
Entries/S-P7 45 1545.81** 19.56** 16.75** 0.447** 0.311** 0.146** 
Entries/S-P8 45 813.77** 8.75** 13.50** 0.226** 0.163** 0.162** 
Entries/S-P9 45 2402.88** 22.61** 11.27** 0.442** 0.280** 0.191** 
E X entries/P/S 2025 336.74** 0.62** 2.85** 0.044** 0.017** 0.036** 
E X entries/S-Pl 225 307.26** 0.55 1.66 0.045** 0.024** 0.029 
E X entries/S-P2 225 333.47** 0.50 2.42** 0.042** 0.015 0.032* 
E X entries/S-P3 225 377.67** 0.54 1.98 0.054** 0.015 0.044** 
E X entries/S-P4 225 198.86 0.33 3.88** 0.028 0.016 0.029 
E X entries/S-P5 225 322.91** 0.36 2.60** 0.042** 0.022** 0.038** 
E X entries/S-P6 225 343.81** 0.89** 1.81 0.040** 0.014 0.035** 
E X entries/S-P7 225 474.08** 0.71** 5.97** 0.048** 0.015 0.041** 
E X entries/S-PB 225 208.28 0.46 2.77** 0.031 0.014 0.032* 
E X entries/S-P9 225 464.25** 1.22** 2.51** 0.063** 0.020** 0.046** 
Pooled error b 2430 225.45 0.48 1.90 0.030 0.014 0.027 
0.89 0..95 0.86 0.91 0.90 0.85 
Overall mean 81.02 14.34 14.35 3.906 2.587 1.319 
Overall CV 18.53 4.86 9.61 4.46 4.60 12.62 
Within plot^  
PI 3156 1000.69 2.97 4.57 0.080 0.033 
P2 3039 1086.95 2.30 5.86 0.107 0.039 
P3 3048 1433.28 2.66 4.65 0.107 0.040 
P4 3173 551.84 2.05 4.05 0.064 0.030 
P5 3079 1196.36 1.95 5.99 0.109 0.034 
P6 3173 1089.39 3.71 4.39 0.106 0.047 
P7 3168 773.81 3.54 3.68 0.096 0.034 
P8 3170 587.06 2.82 3.59 0.090 0.039 
P9 3184 1041.17 4.09 5.11 0.095 0.042 
* ** Significant at the 0.05 and 0.01 probability levels, respectively. 
 ^ Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FE)C9, 
P8=BSCB1{R)C9, andP9=BSSS(R)C9. 
 ^ Degrees of freedom shown is average for traits Yield, EL, ED, CD. Degrees of freedom for P1-P9 for KN are 5113, 4789, 4751, 
5225, 4904, 5125, 5015, 5235, and 5013, respective .^ Harmonic means for number of plants measured within panli plot for each 
population were: PI=9.8, P2=9.6, P3=8.7, P4=9.5, PS=9.6, P6=9.9, P7=9.8, P8=9.8, andP9=9.9. 
Table 5. Mean squares of the analysis of variance with entries within population pooled across sets and combined across six 
environments, 1991 and 1992 
Mpfln sr[iiarps 
Source of variation df STAND PH EH RL SL DE EP 
(plants ha~^)  ^
(X10-2) 
cm  ^ cm  ^ %'• 
Env (E) 5 43673558.19 172913.98 30344.30 67294.81 8023.15 12.73 8.301 
Set (S) 4 819098.96 7429.25 1763.50 466.47 279.95 6.60 0.044 
E x S  20 6095131.83 3559.41 1293.71 821.46 200.96 3.90 0.191 
Hep/S/E 30 524876.40 1448.17 309.00 118.25 68.50 2.48 0.041 
Pop (P) 8 20213738.07** 81769.31** 44739.60** 1754.03** 5301.54** 36.85* 9.210** 
S x P  32 3405712.53 2707.58 1446.81 325.97 168.32 2.83 0.122 
ExP/S 200 1022420.89** 791.96** 308.58** 384.06** 185.34** 2.26 0.105** 
Pooled error a 240 483612.34 233.09 89.96 50.15 45.37 2.19 0.035 
Entries/P/S 405 2556024.42** 1346.78** 802.21** 150.53** 126.07** 2.20* 0.085** 
Entries/S-Pl^  45 1200357.71** 1627.56** 1027.18** 123.34 63.31** 1.34 0.027** 
Entries/S-P2 45 3832505.69** 1737.55** 702.16** 108.41 7.11 0.32 0.055** 
Entries/S-P3 45 6562538.92** 1594.12** 1177.14** 74.50 25.14* 8.21 0.047** 
Entries/S-P4 45 1475069.97** 839.61** 506.55** 95.47 330.98** 0.51 0.116** 
Entries/S-P5 45 3194699.44** 826.40** 393.47** 99.13 19.67** 2.95 0.097** 
Entries/S-P6 45 431409.17** 1326.99** 877.34** 193.44* 280.00** 5.04 0.034** 
Entries/S-P7 45 4903342.12** 2041.45** 917.90** 264.70* 241.17** 0.57 0.267** 
Entries/S-P8 45 955565.13** 751.14** 507.58** 152.14 69.20** 0.12 0.083** 
Entries/S-P9 45 448731.65** 1376.19** 1110.56** 243.68** 98.03** 0.73 0.036 
E X entries/P/S 2025 359244.54** 76.99** 41.15** 113.23** 34.73** 1.93 0.027** 
E X entries/S-Pl 225 322575.27** 62.18* 36.05** 111.07** 22.90** 1.24 0.015** 
E X entries/S-P2 225 381724.93** 71.17** 35.90** 103.71** 5.97 0.35 0.033** 
E X entries/S-P3 225 518881.86** 83.56** 47.67** 68.97** 15.92 6.92 0.019 
E X entries/S-P4 225 276697.72** 52.87 31.66 84.89** 66.59** 0.59 0.029** 
E X entries/S-P5 225 331716.46** 51.38 26.83 86.82** 10.85 3.03** 0.027= 
E X entries/S-P6 225 170014.56 59.37* 39.46** 128.51** 60.38** 3.99** 0.014 
E X entries/S-P7 225 783020.53** 134.95** 65.02** 173.94** 77.12** 0.41 0.059' 
E X entries/S-P8 225 230373.07** 76.04** 39.38** 131.80** 16.54 0.12 0.023' 
E X entries/S-P9 225 268196.46 ** 101.40** 48.35** 134.31** 36.34** 0.69 0.026 
Pooled error b 2430 177416.79 50.16 27.33 52.32 25.31 1.96 0.019 
0.86 0.96 0.94 0.86 0.81 0.57 0.84 
Overall mean 52787 178.44 83.23 4.51 4.28 0.28 1.04 
Overall CV 7.98 3.97 6.28 160.57 117.61 496.03 13.20 
Within Plot^  
PI 5387 146.76 104.34 
P2 5350 160.18 103.73 
P3 5246 171.78 133.60 
P4 5374 112.20 82.36 
P5 5341 133.96 94.64 
P6 5389 162.07 107J23 
P7 5303 231.37 143.34 
P8 5386 155.48 99.55 
P9 5351 172.83 137.78 
*, ** Significant at the 0.05 and 0.01 probabiliiy levels, respective] .^ 
 ^ Population 1 (Pl)=B73 XB84, P2=B90 XMol7, P3=B73XMol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8==BSCB1(E)C9, P9=BSSS(R)C9 
 ^ Degrees of freedom shown is average for traits PH and EH. Harmonic means for number of plants measured within each plot for 
each population were: Pi=9.8, P2=9.6, P3=8.7, P4=9.5, P5=9.6, P6=9.9, P7=9.8, P8=9.B, and P9=9.9 
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Table 6. Mean squares of the analysis of variance with entries within population pooled 
across sets and combined across two environments in 1091 and 1992 
Mean squares 
Source of variation df PD SD ASI 
day? 
Env (E) 1 91634.80 77368.66 603.20 
Set (S) 4 112.61 218.06 24.17 
E x S  4 140.42 227.98 17.23 
Rep/S/E 10 14.79 26.49 3.80 
Pop (P) 8 766.15** 804.43** 191.84** 
S x P  32 32.14 49.73 12.34 
ExP/S 40 22.85** 9.68** 9.68** 
Pooled error a 80 9.71 12.45 4.80 
Entries/P/S 405 16.95** 20.21** 4.94** 
Entries/S-Pl^  45 8.15** 5.71** 3.10** 
Entries/S-P2 46 13.93** 17.37** 4.68 
Entries/S-P3 45 29.11** 26.76** 8.09** 
Entries/S-P4 45 8.58** 7.05** 1.89** 
Entries/S-P5 45 10.78** 16.68** 3.62* 
Entries/S-P6 45 23.30** 35.02** 5.84** 
Entries/S-P7 45 18.78** 20.27** 6.15** 
Entries/S-P8 45 14.09** 23.37** 6.23** 
Entries/S-P9 45 25.80** 29.65** 4.85** 
E X entries/P/S 405 1.94** 3.09** 2.09** 
E X entries/S-Pl 45 1.13 1.10 1.06 
E X entries/S-P2 45 1.80* 4.49** 3.50** 
E X entries/S-P3 45 2.42** 4.63** 3.73** 
E X entries/S-P4 45 1.32 2.40 0.63 
E X entries/S-P5 45 0.96 1.53 1.99 
E X entries/S-P6 45 1.81* 3.06** 1.61 
E X entries/S-P7 45 3.36** 3.99** 1.97 
E X entries/S-P8 45 1.65 3.09** 2.38** 
E X entries/S-P9 45 2.99** 3.52** 1.97 
Pooled error b 810 1.22 1.92 1.54 
R2 0.99 0.99 0.84 
Overall mean 75.49 78.87 3.38 
Overall CV 1.47 1.76 36.70 
*, ** Significant at the 0.05 and 0.01 probability levels, respectively. 
 ^ Population 1 = B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, 
P6=H73-Syn, P7=BS11(FB)C9, P8=BSCB1(R)C9, P9=BSSS(R)C9. 
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The BS11(FR)C9 had the highest average yield of entries in comparison with other populations 
(Table 7). It was significantly different from the average yields of (B90 X Mol7) Fg, BS14, Mol7-
Syn, and BSCB1(R)C9 populations (p  ^ 0.05). Within the Fg populations, the yields of (B73 X 
B84) and (B73 X Mol7) populations were not significantly different, and both were significantly 
higher yielding than the (B90 X Mol7) Fg population. The genetically narrow-base synthetic 
populations, BS14, Mol7-Syn, and H73-Syn, had high yields, and no differences in yield were 
detected among these three synthetic populations. Within the genetically broad-base synthetic 
populations, BS11(FR)C9 and BSSS(R)C9 had higher yields than BSCB1(R)C9. 
The entries of three populations, (B73 X B84) Fg, H73-Syn, and BSSS(R)C9, averaged 16 
kernel rows. The (B90 X Mol7) Fg and Mol7-8yn populations had only 12 kernel rows. The 
populations with 16 kernel rows had the shortest ear lengths compared with the other populations. 
The BS14 and Mol7-Syn populations had the longest ear lengths. BS11(FR)C9 had an ear length 
of 14.9, positively infiuenced by ear prolificacy of this population. The populations with an ear 
diameter of 4 cm or greater were (B73 X B84) Fg, (B73 X Mol7) Fg, H73-Syn, and BSSS(R)C9. 
The cob diameter for the (B73 X B84) Fg population was significantly greater than the other 
populations. Kernel depth was determined by the subtraction of cob diameter from ear diameter. 
The (B73 X Mol7) Fg and BSSS(R)C9 had the greatest kernel depth in comparison with the other 
populations. 
The entries within two genetically broad-base populations, BS11(FR)C9 and BSSS(R)C9, 
averaged a plant height greater than 190 cm and were significantly taller than the other 
populations. The ear height of BS11(FR)C9 was significantly greater than the other populations. 
The (B73 X B84) Fg and (B73 X Mol7) Fg populations had an ear height of about 89 cm. The 
BS11(FR)C9 population had higher percentages of root and stalls lodging than the other 
populations. Stalk lodging averaged nine percent for the 50 entries for BS14. The (B73 X 
Mol7) Fg population had a higher percentage of dropped ears, but it was not significantly higher 
than Mol7-Syn or H73-Syn populations. The entries within BS11(FR)C9 averaged 1.32 ears 
plant" ,^ clearly more prolific than the other populations. 
Data for flowering characteristics were taken at two environments, and the means of the 
populations are presented in Table 8. The earliest average date for 50% pollen shed occurred in 
the BSCB1(R)C9 population, and BS11(FR)C9 had the latest average date, almost 79 days from 
planting to 60% pollen shed. Five populations, (B73 X B84) Fg, (B90 X Mol7) Fg, (B73 X Mol7) 
Fg, Mol7-Syn, and BS11(FR)C9, averaged about 80 days from planting to 50% silk emergence. 
Synchronization of pollen shed and silk emergence was calculated and analyzed with the anthesis-
silking interval, ASI. The (B90 X Mol7) Fg, (B73 X Mol7) Fg, Mol7-Syn, and BSCB1(R)C9 
Table 7. Mean of traits for each population pooled across sets and combined across six environments in 1991 and 1992 (n=600) 
Population YD RN EL ED CT KD PH EH EL SL DE EP 
gpr^ cm cm cm cm cm cm cm % % % no. 
B73 X B84 (PI) 84.4 16.04 13.6 4.18 2.86 1.32 178.6 89.3 4.1 4.2 0.27 0.99 
B90XMol7 (P2) 65.1 12.26 14.6 3.59 2.40 1.18 172.3 74.0 2.7 0.8 0.05 0.95 
B73 X Mol7 (P3) 86.0 13.88 14.3 4.01 2.56 1.45 183.9 89.4 3.0 2.1 0.70 0.95 
BS14 (P4) 81.3 13.45 15.2 3.76 2.53 1.23 167.5 84.9 3.3 9.5 0.10 1.16 
Mol7-Syn (P5) 82.2 12.03 15.2 3.74 2.40 1.33 170.2 76.1 4.3 1.8 0.52 0.96 
H73-Syn (P6) 84.2 16.22 13.6 4.12 2.75 1.37 175.8 80.8 3.5 4.3 0.55 0.98 
BS11(FE)C9 (P7) 88.6 14.47 14.9 3.80 2.43 1.36 196.7 97.6 7.3 8.4 0.11 1.32 
BSCB1(R)C9 (P8) 71.3 14.22 13.6 3.76 2.58 1.18 164.7 70.6 4.7 2.6 0.02 1.07 
BSSS(R)C9 (P9) 85.7 16.48 13.7 4.15 2.74 1.40 195.9 86.4 7.2 4.4 0.19 0.98 
^^0.05 5.1 0.38 0.6 0.07 0.04 0.05 5.9 4.3 2.0 1.5 0.19 0.04 
Types of population 
PI, P2, P3 78.5 14.06 14.2 3.93 2.61 1.32 178.3 84.3 3.3 2.4 0.34 0.97 
P4, P5, P6 82.6 13.90 14.7 3.88 2.56 1.31 171.2 80,5 3.7 5.3 0.39 1.03 
P7, P8, P9 81.9 15.06 14.1 3.91 2.59 L32 185.8 84.9 6.4 5.2 0.11 1.13 
^®0.05 3.9 0.33 0.5 0.05 0.04 0.04 4.1 3.4 1J2 0.4 0.11 . 0.03 
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Table 8. Mean of traits for each population pooled across sets and combined 
across two environments in 1991 and 1992 (n=200) 
Population PD SD ASI 
B73 X B84 (PI) 77.5 80.4 2.9 
B90 X M0I7 (P2) 74.6 79.4 4.8 
B73 X M0I7 (P3) 76.4 80.4 3.9 
BS14 (P4) 74.4 76.0 1.5 
Mol7-Syn (P6) 75.7 79.7 3.9 
H73-Syn (P6) 73.7 76.7 2.9 
BS11(FR)C9 (P7) 78.8 81.8 3.0 
BSCB1(R)C9 (PS) 72.3 76.6 4.3 
BSSS(R)C9 (P9) 75.5 78.4 2.8 
LSDg _ Q5 1.1 1.4 0.7 
l^ pes of population 
PI, P2, P3 76.2 80.1 3.9 
P4, P6, P6 74.7 77.5 2.8 
P7, PS, P9 75.6 79.0 3.4 
LSDqog 0.9 1.2 0.4 
populations had an average value for ASI of about four days, 
Variance Components and Heritabilities 
For yield and ear traits, all estimates of genetic variances were significantly (p g 0.05) 
different from zero. Eight estimates of the genetic by environmental variances were negative, 
primarily for kernel-row number. Greater estimates of genetic variance for yield were observed for 
(B90 X Mol7) Fg, (B73 X Mol7) F2, Mol7-Syn, and BSSS(R)C9 populations in comparison with 
the other five populations (Table 9). A greater estimate for genetic by environmental variance 
Table 9. Estimates of variance components  ^ (± SE) among 60 progenies within each 
population from the combined analysis of variance across environments  ^ of Iowa in 1991 
and 1992 
Populations 
Trait B73 X B84 B90 X Mol7 B73 X Mol7 BS14 Mol7-Syn 
Yield g plant" 
Ô# 96.9 ± 19.9 169.7 ± 35.0 173.0 ± 35.7 29.5 ± 6.1 139.4 ± 28.7 
ôg 71.3 ± 20.1 141.9 ± 35.1 141.6 ± 35.8 13.0 ± 6.3 112.5 ± 28.9 
% 40.9 ± 14.8 54.0 ± 16.0 76.1 ± 18.0 -13.3 ± 9.9NS® 48.7 ± 15.5 
EN no. ear"  ^
0.63 ± 0.13 0.68 ± 0.14 1.13 ± 0.23 0.50 ± 0.10 0.59 ± 0.12 
0.59 ± 0.13 0.64 ± 0.14 1.09 ± 0.23 0.47 ± 0.10 0.56 ± 0.12 
ô^E 0.04 ± 0.03NS 0.01 ± 0.02NS 0.03 ± 0.03NS -0.07 ± 0.02NS -0.06 ± 0.02NS 
EL cm 
0.90 ± 0.19 1.09 ± 0.22 0.94 ± 0.19 0.70 ± 0.15 1.18 ± 0.24 
ôg 0.76 ± 0.19 0.89 ± 0.23 0.78 ± 0.20 0.38 ± 0.15 0.97 ± 0.24 
% -0.11 ± 0.08NS 0.26 ± 0.12 0.04 ± O.IONS 0.99 ± 0.18 0.35 ± 0.13 
ED cm 
ôg 0.013 ± 0.002 0.024 ± 0.005 0.028 ± 0.006 0.012 ± 0.003 0.022 ± 0.005 
ôg 0.009 ± 0.003 0.020 ± 0.005 0.023 ± 0.005 0.010 ± 0.003 0.019 ± 0.005 
Ô|b 0.008 ± 0.002 0.006 ± 0.002 0.012 ± 0.002 -0.001 ± O.OOINS 0.006 ± 0.002 
CD cm 
ô| 0.010 ± 0.002 0.013 ± 0.003 0.024 ± 0.006 0.010 ± 0.002 0.009 ± 0.002 
Ô#  ^ 0.008 ± 0.002 0.012 ± 0.003 0.023 ± 0.005 0.009 ± 0.002 0.007 ± 0.002 
0.005 ± 0.001 0.001 ± O.OOINS 0.001 ± O.OOINS 0.001 ± O.OOINS 0.004 ± 0.001 
KD cm 
0.008 ± 0.002 0.011 ± 0.002 0.011 ± 0.002 0.009 ± 0.002 0.014 ± 0.003 
0  ^ 0.006 ± 0.002 0.009 ± 0.002 0.006 ± 0.002 0.007 ± 0.001 0.011 ± 0.003 
ô#E 0.001 ± O.OOINS 0.003 ± 0.002 0.009 ± 0.002 0.001 ± O.OOINS 0.006 ± 0.001 
PH cm 
ô§ 135.6 ± 28.0 144.8 ± 29.9 132.8 ± 27.4 70.0 ± 14.4 68.9 ± 14.2 
ôg 130.4 ± 28.0 138.9 ± 30.0 126.9 ± 27.4 65.6 ± 14.4 64.6 ± 14.2 
6.0 ± 3.0 10.5 ± 3.4 16.7 ± 4.0 1.4 ± 2.6NS 0.6 ± 2.5NS 
Variance components; is phenotypic variance, Oq is genetic variance, Oq  ^ is genetic by 
environmental interaction variance, and is the experimental error variance. 
Six environments for all traits except PD, SD, and ASI which were based upon two 
environments. Two replications within each environment. 
NS, non-significant at the probability level of s 0.05. All other estimates are significant at the 
probability level of  ^ 0.05. 
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Populations 
H73-Syn BS11(FR)C9 BSCB1(R)C9 BSSS(R)C9 
225.5 ± 6.5 
93.9 ± 19.4 
65.2 ± 19.5 
59.1 ± 16.5 
1.81 ± 0.37 
1.74 ± 0.37 
0.21 ± 0.04 
1.11 ± 0.23 
0.96 ± 0.23 
•0.04 ± 0.09NS 
0.029 ± 0.006 
0.026 ± 0.006 
0.005 ± 0.002 
0.019 ± 0.004 
0.018 ± 0.004 
128.8 ± 26.6 
89.3 ± 26.8 
124.3 ± 22.5 
1.63 ± 0.34 
1.57 ± 0.34 
0.12 ± 0.03 
1.53 ± 0.31 
0.90 ± 0.29 
2.04 ± 0.28 
0.037 ± 0.008 
0.033 ± 0.008 
0.009 ± 0.002 
0.026 ± 0.005 
0.025 ± 0.005 
0.000 ± O.OOINS 0.001 ± O.OOINS 
0.014 ± 0.003 
0.011 ± 0.003 
0.004 ± 0.002 
110.6 ± 22.8 
105.6 ± 22.8 
4.6 ± 2.9 
0.012 ± 0.003 
0.009 ± 0.003 
0.007 ± 0.003 
170.1 ± 35.1 
158.9 ± 35.1 
42.4 ± 6.4 
67.8 ± 14.0 
50.5 ± 14.1 
-8.6 ± 10.3NS 
0.73 ± 0.15 
0.69 ± 0.15 
-0.01 ± 0.02NS 
1.13 ± 0.23 
0.89 ± 0.23 
0.44 ± 0.13 
0.019 ± 0.004 
0.016 ± 0.004 
0.001 ± 0.002NS 
0.014 ± 0.003 
0.012 ± 0.003 
0.001 ± O.OOINS 
0.014 ± 0.003 
0.011 ± 0.003 
0.003 ± 0.002 
62.6 ± 12.9 
56.3 ± 12.9 
12.9 ± 3,6 
200.2 ± 41.3 
161.6 ± 41.5 
119.4 ± 22.0 
1.88 ± 0.39 
1.78 ± 0.39 
0.37 ± 0.06 
0.94 ± 0.19 
0.73 ± 0.19 
0.31 ± 0.12 
0.037 ± 0.008 
0.032 ± 0.008 
0.017 + 0.003 
0.023 ± 0.005 
0.022 ± 0.005 
0.003 ± 0.001 
0.016 ± 0.003 
0.012 ± 0.003 
0.010 ± 0.002 
114.7 ± 23.7 
106.2 ± 23.7 
25.6 ± 4.8 
0.48 ± 0.01 
1.90 ± 0.06 
0.030 ± 0.001 
0.014 ± 0.001 
0.027 ± 0.001 
50.2 ± 1.4 
Table 9. (continued) 
Populations 
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98.1 ± 20.2 
94.1 ± 20.2 
10.2 ± 2.3 
6.2 ± 1.3 
0.5 ± 1.4NS 
8.3 ± 3.3 
2.1 ± 0.4 
0.8 ± 0.4 
•4.7 ± 0.8NS 
0.68 ± 0.14 
0.11 ± 0.15NS 
2.48 ± 0.34 
0.004 ± 0.001 
0.002 ± 0.001 
42.2 ± 8.7 
39.6 ± 8.7 
2.2 ± 1.5NS 
8.0 ± 1.6 
0.9 ± 1.8NS 
16.3 ± 4.1 
27.6 ± 5.7 
22.0 ± 5.7 
20.6 ± 3.1 
32,8 ± 6,8 
30.6 ± 6,8 
-0,2 ± 1.3NS 
8.3 ± 1,7 
1,0 + 1,8NS 
17.3 ± 4.1 
1.6 ± 0.3 
0.7 ± 0,3 
•7,2 ± 0,6NS 
0.04 ± 0,01 0,25 ± 0,05 
•0.01 ± O.OONS -0.01 ± 0.06NS 
-0.68 ± O.OINS 0.54 ± 0.17 
0.010 ± 0.002 
0,007 ± 0.002 
0,002 ± 0,009NS 0.005 ± 0,001 
7,28 ± 1,50 
6,67 ± 1,50 
0,60 ± 1,23 
6,69 ± 1,38 
5,53 ± 1,40 
1.36 ± 1.18 
2.02 ± 0.42 
1.09 ± 0.46 
1.10 ± 0.68 
2.15 ± 0.44 
1.81 ± 0.45 
0.05 ± 0,67NS -0,13 ± 0,75NS 
0,008 + 0,002 
0,006 ± 0,002 
0,004 ± 0,001 
2,70 ± 0,56 
2,45 ± 0.56 
1.76 ± 0.36 
1.16 ± 0.45 
4.17 ± 0.86 
3.79 ± 0.86 
0.24 ± 0.62NS -0.19 ± 0.93NS 
0.47 ± 0,10 
0,31 + 0,10 
0,91 ± 0,19 
0,41 ± 0.21 
-0.45 ± 0.32NS 0.23 ± 0.46NS 
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Populations 
H73-Syn BS11(FR)C9 BSCB1(B)C9 BSSS(E)C9 % 
73.1 ± 16.1 
69.8 ± 16.1 
6.1 ± 1.9 
16.1 ± 3.3 
6.8 ± 3.6 
35.6 ± 6.8 
23.3 ± 4.8 
18.3 ± 4.8 
17.6 ± 2.9 
0.42 ± 0.09 
0.09 ± 0.09NS 
1.02 ± 0.21 
76.6 ± 15.8 
71.1 ± 15.8 
18.8 ± 3.1 
22.1 ± 4.6 
7.6 ± 4.8 
60.8 ± 8.2 
20.1 ± 4.1 
13.7 ± 4.2 
26.9 ± 3.6 
0.06 ± 0.01 
0.01 ± O.OINS 
-0.77 ± 0.09NS 
0.003 ± 0.001 0.022 ± 0.005 
0.002 ± 0.001 0.017 ± 0.005 
•0.002 ± O.OOINS 0.020 ± 0.003 
5.83 ± 1.20 4.70 ± 0.97 
6.37 ± 1.21 3.86 ± 0.98 
0.30 ± 1.10 1.07 ± 0.99 
8.76 ± 1.81 6.07 ± 1.06 
7.99 ± 1.81 4.07 ± 1.07 
0.57 ± 1.35 1.04 ± 1.03 
1.46 ± 0.30 
1.06 ± 0.31 
0.04 ± 0.56NS 
1.64 ± 0.82 
1.05 ± 0.33 
0.22 ± 0.58NS 
42.3 ± 8.7 
39.0 ± 8.7 
6.0 ± 1.9 
12.7 ± 2.6 
1.7 ± 2.8NS 
39.7 ± 6.2 
5.8 ± 1.2 
4.4 ± 1.2 
-4.4 ± 0.9NS 
0.010 ± 0.002 
•0.001 ± 0.002NS 
•0.916 ± 0.084NS 
0.007 ± 0.001 
0.006 ± 0.001 
0.002 ± O.OOINS 
3.52 ± 0.73 
3.11 ± 0.73 
0.22 ± 0.86NS 
6.84 ± 1.21 
6.07 ± 1.22 
0.59 ± 1.10 
1.56 ± 0.32 
0.96 ± 0.34 
0.42 ± 0.06 
92.5 ± 19.1 
88.6 ± 19.1 
10.5 ± 2.3 
20.3 ± 4.2 
9.1 ± 4.3 
41.0 ± 6.3 
8.2 ± 1.7 
5.1 ± 1.7 
5.6 ± 1.7 
27.3 ± 0.8 
52.3 ± 1.5 
26.3 ± 0.7 
1.96 ± 0.06 
0.062 ± 0.013 
0.004 ± 0.014NS 
-0.631 ± 0.090NS 
0.003 ± 0.001 
0.001 ± O.OOINS 
0.004 ± 0.001 
6.46 ± 1.33 
5.70 ± 1.34 
0.89 ± 1.16 
7.41 ± 1.63 
6.63 ± 1.64 
0.80 ± 1.24 
1.21 ± 0.26 
0.72 ± 0.27 
0.22 ± 0.62NS 
0.030 ± 0.001 
1.22 ± 0.06 
1.92 ± 0.10 
1.64 ± 0.08 
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was recorded for yield within BS11(FR)C9. Estimates of genetic variances for icernel-row number 
were larger for (B73 X Mol7) Fg, H73-Syn, BS11(FR)C9, and BSSS(R)C9. Very little genetic by 
environmental variance was observed for any population for kernel-row number. Larger estimates 
of genetic variance for ear length were observed for Mol7-Syn, H73-8yn, and BS11(FR)C9 
populations. Two populations, BS14 and BS11(FR)C9, had greater genetic by environmental 
variances. The estimates of genetic variance for ear diameter were greater for BS11(FR)C9 and 
BSSS(R)C9. Similar to kernel-row number, veiy little genetic by environmental variance was 
observed for ear diameter also. The (B73 X Mol7) Fg, BS11(FR)C9, and BSSS(R)C9 populations 
had larger estimates of genetic variance for cob diameter. Six of the nine populations had no 
significant estimates of genetic by environmental variance. Estimates of genetic variance for kernel 
depth were larger for Mol7-Syn, H73-Syn, BSCB1(R)C9, and BSSS(R)C9 populations. The 
estimates of genetic by environmental variances were larger for (B73 X Mol7) Fg, BS11(FR)C9, 
and BSSS(R)C9 populations. 
Significant estimates of genetic variances were obtained for plant and ear height within the 
populations. Estimates of genetic variances were not significantly different from zero for root 
lodging within the (B73 X B84) Fg, (B90 X Mol7) Fg, (B73 X Mol7) Fg, BS14, Mol7-Syn, and 
BSCB1(R)C9 populations. Root lodging had the largest estimates of genetic by environmental 
variances within all populations. One population, (B90 X Mol7) Fg, had a nonsignificant estimate 
of genetic variance for stalk lodging. Five of the nine populations had negative estimates of genetic 
by environmental variance for stalls lodging, but none was different from zero. The estimates of 
genetic variances for dropped ears were not significant within any of the nine populations (four 
negative estimates were recorded). Environmental effects upon genetic variances for dropped ears 
were important for the (B73 X Mol7) Fg, Mol7-Syn, and H73-Syn populations. One of the nine 
populations, BSSS(R)C9, did not have a significant estimate of genetic variance for ears plant" 
The BS11(FR)C9 population had a larger genetic variance for ears plant"and the estimate for 
genetic by environmental variance also was larger for this population. 
The estimates of genetic variances for flowering characteristics, PD and SD, were 
significantly different from zero for all populations. For the anthesis-silking interval, only one 
population, (B90 X Mol7) Fg, did not have a significant estimate of genetic variance. Six of the 
nine populations did not have a significant estimate of genetic by environmental variance for the 
anthesis-silking interval. 
Negative estimates were obtained for three of the nine populations upon derivation of the 
genetic variance component of yield for within-plot or within S  ^ line variation (estimates not 
shown). Four of the nine estimates of the genetic variance component of yield for within-plot 
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variation were large, and negative estimates of additive genetic variance resulted. Two 
populations, (B73 X B84) Fg and BSSS(R)C9, had positive estimates of the additive genetic 
variance for yield, 12.1 and 95.0 g  ^ plant" ,^ respectively. 
Heritabilities are presented in Table 10, calculated on a progeny mean basis within each 
population (six environments and two replications within each environment). Medium to high 
estimates of heritability were observed for yield in all populations, except BS14 which was 
influenced by the negative estimate of genetic by environmental variance. Relatively high 
estimates of heritability were obtained for kernel-row number for all populations; small differences 
between the upper and lower limits of the confidence intervals indicate a high precision for the 
estimate of heritability for kernel-row number. Higher estimates of heritabilities were generally 
observed for ear length, ear diameter, cob diameter, and kernel depth. In comparison with the 
other populations, the BS14 and BS11(FR)C9 populations had lower estimates of heritability for 
ear length. 
Relatively high and precise estimates of heritability were calculated for plant and ear 
height within all populations. The H73-Syn, BS11(FR)C9, and BSSS(R)C9 populations had 
significant estimates of heritabilities for root lodging, but estimates were low. The estimates of the 
genetic by environmental variance were larger in comparison with the estimates of genetic variance 
witliin each population for root lodging. The (B90 X Mol7) Fg population did not have a significant 
estimate of heritability for stalk lodging. For the other eight populations, the (B73 X Mol7) Fg 
and Mol7-Syn populations had the lowest estimates of heritability for stalls lodging. No significant 
estimates of heritability were calculated for dropped ears within any population. The (B73 X B84) 
Fg, (B90 X Mol7) Fg, and BSSS(R)C9 populations had the lowest estimates of heritability for ear 
number plant" ^  in comparison with the other populations. Estimates of heritabilities for flowering 
dates were generally greater than 0.8 within all populations, except for silking date within BS14. A 
nonsignificant estimate of heritability existed for anthesis-silldng interval within the (B90 X Mol7) 
Fg population. Intermediate levels of heritabilities for anthesis-silking interval were estimated 
within the other eight populations. 
Usefulness 
Similar rankings of the populations, based upon the usefulness criteria in Table 11, 
occurred for both selection intensities within each trait. Evaluation and comparison of the 
usefulness criteria in Table 11 indicate the superiority of (B73 X Mol7) Fg, BS11(FR)C9 and 
BSSS(R)C9 populations for improvement of yield at 20% and 40% selection intensities. Two 
populations, (B90 X Mol7) Fg and BSCB1(R)C9, have low usefulness values for yield. For kernel-
Table 10. Estimates of genetic variance components and heritabiliiy with confidence intervals for 50 progenies within each 
population, based upon six environments in Iowa in 1991 and 1992 
Confidence Interval^  (InnfiHAnce Interval^  Cnnfidpnce Interval^  













Yield B73 X B84 71.3 44.7 117.1 40.9 -5.4 114.6 0.74 0.60 0.81 
g B90 X Mol7 141.9 95.7 221.9 54.0 4.5 133.8 0.84 0.77 0.89 
plant"  ^ B73 X Mol7 141.6 94.4 223.2 76.1 21.1 166.2 0.82 0.73 0.87 
BS14 13.0 4.4 27.0 -13.3 -47.5 35.7 0.44 0.15 0.61 
Mol7-Syn 112.5 74.4 178.2 48.7 0.5 126.1 0.81 0.71 0.86 
H73-Syn 65.2 39.3 109.6 59.1 8.4 141.4 0.69 0.54 0.79 
BS11(FR)C9 89.3 53.7 150.2 124.3 57.1 236.8 0.69 0.54 0.78 
BSCB1(E)C9 50.5 31.8 82.5 -8.6 -43.7 42.5 0.74 0.61 0.82 
BSSS(R)C9 161.6 106.9 256.0 119.4 53.4 229.6 0.81 0.71 0.86 
EN B73XB84 0.59 0.41 0.88 0.04 -0.05 0.17 0.93 0.89 0.95 
no. B90XMol7 0.64 0.45 0.96 0.01 -0.07 0.14 0.94 0.91 0.96 
B73 XMol7 1.09 0.78 1.62 0.03 -0.05 0.60 0.96 0.94 0.97 
BS14 0.47 0.34 0.71 -0.07 -0.14 0.01 0.94 0.92 0.96 
Mol7-Syn 0.56 0.40 0.84 -0.06 -0.13 0.03 0.95 0.92 0.96 
H73-Syn 1.74 1.25 2.59 0.21 0.08 0.42 0.96 0.93 0.97 
BS11(FR)C9 1.57 1.13 2.34 0.12 0.01 0.29 0.96 0.94 0.97 
BSCB1(R)C9 0.69 0.49 1.03 -0.01 -0.09 0.10 0.95 0.92 0.96 
BSSS(R)C9 1.78 1.27 2.67 0.37 0.20 0.66 0.95 0.92 0.96 
EL B73 X B84 0.76 0.52 1.18 -0.11 -0.40 0.30 0.85 0.77 0.89 
cm B90 X Mol7 0.89 0.59 1.40 0.26 -0.11 0.85 0.81 0.72 0.87 
B73XMol7 0.78 0.52 1.22 0.04 -0.28 0.52 0.82 0.74 0.88 
BS14 0.38 0.18 0.71 
Mol7-Syn 0.97 0.64 1.52 
H73-Syn 0.96 0.65 1.48 
BS11(FB)C9 0.90 0.51 1.56 
BSCB1(R)C9 0.89 0.59 1.43 
BSSS(E)C9 0.73 0.47 1.17 
B73 X B84 0.009 0.005 0.015 
B90 X Mol7 0.020 0.014 0.032 
B73 X Mol7 0.023 0.015 0.035 
BS14 0.010 0.006 0.016 
Mol7-Syn 0.019 0.013 0.029 
H73-Syn 0.026 0.018 0.039 
BS11(FE)C9 0.033 0.023 0.051 
BSCB1(E)C9 0.016 0.011 0.025 
BSSS(E)C9 0.032 0.022 0.049 
B73XB84 0.008 0.006 0.013 
B90XMol7 0.012 0.008 0.018 
B73XMO17 0.023 0.016 0.034 
BS14 0.009 0.006 0.018 
Mol7-Syn 0.007 0.004 0.011 
H73-Syn 0.018 0.013 0.026 
BS11(FR)C9 0.025 0.018 0.037 
BSCB1(R)C9 0.012 0.009 0.019 




Approximate 90% confidence interval 
Exact 90% confidence interval 
Estimates for the trait are based upon two environments. 
0.99 0.44 1.92 0.54 0.31 0.68 
0.35 -0.04 0.98 0.82 0.72 0.87 
-0.04 -0.35 0.40 0.86 0.79 0.90 
2.04 1.21 3.45 0.64 0.46 0.75 
0.44 0.02 1.10 0.79 0.69 0.86 
0.31 -0.07 0.91 0.78 0.66 0.84 
0.008 0.001 0.018 0.70 0.55 0.79 
0.006 0.000 0.017 0.85 0.77 0.90 
0.012 0.004 0.025 0.84 0.75 0.88 
-0.001 -0.005 0.006 0.80 0.71 0.86 
0.006 -5.598 0.016 0.84 0.76 0.89 
0.005 -0.001 0.015 0.88 0.82 0.92 
0.009 0.002 0.021 0.89 0.84 0.92 
0.001 -0.004 0.009 0.86 0.79 0.90 
0.017 0.008 0.032 0.86 0.78 0.90 
0.005 0.002 0.011 0.81 0.71 0.87 
0.001 -0.002 0.005 0.90 0.85 0.93 
0.001 -0.002 0.005 0.95 0.92 0.96 
0.001 -0.001 0.005 0.86 0.79 0.90 
0.004 0.001 0.010 0.79 0.67 0.85 
0.000 -0.002 0.003 0.94 0.91 0.96 
0.001 -0.002 0.005 0.95 0.92 0.97 
0.001 -0.002 0.004 0.91 0.86 0.94 
0.003 0.001 0.008 0.93 0.89 0.95 
Table 10. (continued) 
Confidence Siterval^  
Lower Upper 
Trait Population limit Ihnit 
KD B73 X B84 0.006 0.004 0.010 
cm B90XMol7 0.009 0.006 0.014 
B73XMol7 0.006 0.004 0.012 
BS14 0.007 0.004 0.012 
Mol7-Syn 0.011 0.007 0.018 
H73-Syn 0.011 0.007 0.018 
BS11(FR)C9 0.009 0.005 0.015 
BSCB1(R)C9 0.011 0.007 0.017 
BSSS(R)C9 0.012 0.008 0.020 
PH B73 X B84 130.4 93.7 194.3 
cm B90XMol7 138.9 99.6 207.1 
B73XMol7 125.9 89.9 188.4 
BS14 65.6 46.6 98.5 
Mol7-Syn 64.6 45.9 97.0 
H73-Syn 105.6 75.7 157.7 
BS11(FR)C9 158.9 112.8 239.0 
BSCB1(R)C9 56.3 39.3 85.7 
BSSS(R)C9 106.2 75.1 160.2 
EH B73 X B84 82.6 59.4 122.9 
cm B90 X Mol7 55.5 39.7 83.1 
B73XMol7 94.1 67.6 140.3 
OinfîdpTice Interval^ 
Lower Upper 
ÔSE limit limit 
0.001 -0.004 0.008 
0.003 -0.002 0.011 
0.009 0.002 0.019 
0.001 -0.004 0.008 
0.006 -0.000 0.015 
0.004 -0.001 0.013 
0.007 0.001 0.017 
0.003 -0.002 0.011 
0.010 0.003 0.021 
6.0 -3.6 21.0 
10.5 -0.1 27.6 
16.7 4.5 36.6 
1.4 -7.2 14.2 
0.6 -7.7 13.1 
4.6 -4.6 18.9 
42.4 23.5 74.3 
12.9 1.7 31.1 
25.6 11.2 49.7 
4.4 -1.1 13.0 
4.3 -1.2 12.9 
10.2 3.3 2L5 
fVmfîdpTtce Interval^  
Lower Upper 
e limit limit 
0.71 0.57 0.80 
0.76 0.64 0.83 
0.65 0.47 0.75 
0.74 0.61 0.82 
0.78 0.67 0.84 
0.79 0.68 0.85 
0.72 0.57 0.80 
0.80 0.70 0.86 
0.76 0.63 0.83 
0.96 0.94 0.97 
0.96 0.94 0.97 
0.95 0.92 0.96 
0.94 0.90 0.96 
0.94 0.91 0.96 
0.96 0.93 0.97 
0.93 0.90 0.95 
0.90 0.85 0.93 
0.93 0.89 0.95 
0.96 0.95 0.98 
0.95 0.92 0.96 
0.96 0.94 0.97 
BS14 39.6 28.1 59.5 2.2 
Mol7-Syn 30.6 21.7 46.0 
-0.2 
H73-Syn 69.8 50.0 104.3 6.1 
BS11(FR)C9 71.1 50.3 107.1 18.8 
BSCB1(E)C9 39.0 27.5 58.9 6.0 
BSSS(E)C9 88.5 63..4 132.1 10.5 
B73XB84 1.0 
-2.2 6.0 29.4 
B90 X Mol7 0.4 -2.5 4.8 25.7 
B73 X Mol7 0.5 
-1.5 3.5 8.3 
BS14 0.9 
-1.6 4.7 16.3 
Mol7-Syii 1.0 
-1.6 5.0 17.3 
H73-Syii 5.8 1.1 13.5 35.6 
BS11(FR)C9 7.6 1.0 18.1 60.8 
BSCB1(R)C9 1.7 
-2.3 7.8 39.7 
BSSS(R)C9 9.1 3.3 18.8 41.0 





B73XMO17 0.8 0.2 1.8 
-4.7 
BS14 22.0 14.5 35.0 20.6 
Mol7-Syn 0.7 0.3 1.5 •1.2 
H73-Sjn 18.3 11.9 29.3 17.5 
BS11(FE)C9 13.7 8.1 23.2 25.9 
BSCB1(R)C9 4.4 2.8 7.1 
-4.4 
BSSS(R)C9 5.1 2.9 9.0 5.5 
00 9.8 0.94 0.91 0.96 
-4.7 6.3 0.94 0.90 0.95 
0.2 15.5 0.96 0.93 0.97 
9.7 34.2 0.93 0.89 0.95 
0.2 15.5 0.92 0.88 0.93 
3.5 22.0 0.93 0.89 0.95 
13.6 55.7 0.10 
-0.36 0.37 
10.9 50.3 0.04 -0.44 0.33 
-2.1 24.9 0.37 0.04 0.56 
3.9 36.5 0.11 -0.34 0.38 
4.6 38.0 0.12 -0.32 0.39 
18.2 64.9 0.36 0.04 0.55 
36.8 10L9 0.34 0.01 0.54 
21.3 70.9 0.13 -0.31 0.39 
22.2 72.8 0.45 0.17 0.61 
-5.1 4.4 0.64 0.45 0.75 
-13.5 -7.4 0.16 -0.27 0.41 
-8.0 0.6 0.37 0.04 0.56 
11.4 36.4 0.80 0.70 0.86 
-10.4 
-4.2 0.45 0.17 0.61 
9.1 3L8 0.78 0.67 0.85 
15.2 44.1 0.68 0.52 0.78 
-7.7 
-0.2 0.76 0.64 0.83 
0.1 14.2 0.63 0.44 0.74 
Table 10. (continued) 
ConSdencA Tntprval^  
Lower Upper 
Trait Population % limit limit. 
DE B73 X B84 0.01 -0.03 0.06 
% B90XMol7 -0.00 -0.01 0.01 
B73XMol7 0.11 -0.11 0.44 
BS14 -0.01 -0.02 0.02 
Mol7-Syn -0.01 -0.09 0.11 
H73-Syn 0.10 -0.04 0.29 
BS11(FR)C9 0.01 -0.00 0.04 
BSCB1(R)C9 -0.00 -0.00 0.004 
BSSS(R)C9 0.00 -0.02 0.033 
EP B73 X B84 0.001 0.000 0.002 
no. B90 X Mol7 0.002 0.001 0.004 
B73 X Mol7 0.002 0.001 0.004 
BS14 0.007 0.005 0.012 
Mol7-Syn 0.006 0.004 0.010 
H73-Syn. 0.002 0.001 0.003 
BS11(FE)C9 0.017 0.011 0.028 
BSCB1(R)C9 0.005 0.003 0.008 
BSSS(E)C9 0.001 -0.001 0.002 
PDS B73XB84 1.76 1.19 2.72 
days B90XMol7 3.03 2.07 4.67 
B73XMol7 6.67 4.68 10.10 
BS14 1.81 1.22 2.83 
Mol7-Syii 2.45 1.72 3.72 
Confidence Interval^  Confidence Interval^  
Lower Upper Lower Upper 
ôgg limit limit limit limit 
-0.36 -0.61 -0.04 0.08 -0.39 0.35 
-0.80 -1.16 -0.63 -0.09 -0.64 0.24 
2.48 1.53 4.12 0.16 -0.27 0.41 
-0.68 -0.95 -0.49 -0.15 -0.73 0.20 
0.54 0.09 1.26 -0.03 -0.55 0.28 
1.02 0.45 1.97 0.21 -0.20 0.44 
-0.77 -1.09 -0.60 0.28 -0.09 0.50 
-0.92 -1.78 -0.64 -0.07 -0.61 0.25 
-0.63 -0.88 -0.42 0.06 -0.42 0.34 
-0.002 -0.004 0.002 0.44 0.16 0.61 
0.007 0.002 0.015 0.40 0.10 0.58 
0.002 -0.003 0.005 0.59 0.38 0.71 
0.005 0.001 0.012 0.75 0.62 0.82 
0.004 -0.004 0.005 0.72 0.58 0.80 
-0.002 -0.005 0.002 0.57 0.36 0.70 
0.020 0.012 0.035 0.78 0.66 0.84 
0.002 -0.001 0.008 0.72 0.57 0.80 
0.004 0.000 0.010 0.26 -0.12 0.48 
-0.04 -0.41 0.27 0.86 0.77 0.92 
0.29 -0.08 0.75 0.87 0.79 0.92 
0.60 0.17 1.19 0.92 0.86 0.95 
0.05 -0.31 0.40 0.85 0.75 0.91 
-0.13 -0.51 0.15 0.91 0.85 0.95 
H73-Syn 5.37 3.78 8.12 
BS11(FB)C9 3.86 2.54 6.08 
BSCB1(E)C9 3.11 2.14 4.77 
BSSS(R)C9 5.70 3.93 8.74 
B73 X B84 1.15 0.75 1.83 
B90 X Mol7 3.22 1.95 5.28 
B73 X Mol7 5.53 3.65 8.70 
BS14 1.16 0.62 2.01 
Mol7-SyQ 3.79 2.65 5.76 
H73-Syii 7.99 5.60 12.12 
BS11(FR)C9 4.07 2.63 6.47 
BSCB1(R)C9 5.07 3.46 7.83 
BSSS(R)C9 6.53 4.49 10.03 
B73 X B84 0.51 0.27 0.88 
B90 X Mol7 0.29 -0.23 0.89 
B73XMol7 1.09 0.40 2.07 
BS14 0.31 0.17 0.54 
Mol7-Syn 0.41 0.08 0.85 
H73-Syn 1.06 0.63 1.75 
BS11(FR)C9 1.05 0.58 1.78 
BSCB1(B)C9 0.96 0.47 1.71 
BSSS(R)C9 0.72 0.33 1.30 
0.30 -0.08 0.75 0.92 0.87 0.95 
1.07 0.54 1.88 0.82 0.71 0.89 
0.22 -0.15 0.63 0.88 0.81 0.93 
0.89 0.40 1.61 0.88 0.81 0.93 
-0.41 -1.10 -0.04 0.81 0.68 0.88 
1.29 0.54 2.37 0.74 0.58 0.84 
1.36 0.60 2.48 0.83 0.72 0.89 
0.24 -0.33 0.86 0.66 0.44 0.79 
-0.19 -0.79 0.24 0.91 0.85 0.94 
0.57 -0.04 1.33 0.91 0.86 0.95 
1.04 0.35 2.01 0.81 0.68 0.88 
0.59 -0.03 1.35 0.87 0.78 0.92 
0.80 0.15 1.66 0.88 0.81 0.93 
-0.24 -0.74 0.08 0.66 0.44 0.79 
0.98 0.40 1.83 0.25 -0.23 0.54 
1.10 0.49 2.00 0.54 0.24 0.72 
-0.45 -1.14 -0.18 0.66 0.45 0.79 
0.23 -0.24 0.73 0.45 0.10 0.67 
0.04 -0.42 0.46 0.72 0.55 0.83 
0.22 -0.25 0.72 0.68 0.47 0.80 
0.42 -0.06 1.02 0.62 0.37 0.77 
0.22 -0.24 0.72 0.59 0.33 0.75 
Table 11. Means, range of means, predicted selection responses (± SE^), and usefulness criteria for 50 progenies 
within parb population based upon six environments in Iowa in 1991 and 1992 
Eange of a = 0.20 a = 0.40 
Trait Population Mean mean AG SE U AG SE u 
Tield B73 X B84 84.4 62.0 - 117.8 10.1 1.9 94.5 7.0 1.4 91.4 
g B90 X Mol7 65.1 34.2 - 93.3 15.2 2.3 80.3 10.5 1.6 75.6 
plant"  ^ B73 X Mol7 86.0 57.7 - 123.5 15.1 2.4 101.1 10.4 1.7 96.4 
BS14 81.3 65.5 - 93.4 3.3 1.4 84.6 2.3 1.1 83.6 
Mol7-Syn 82.2 63.5 - 103.8 13.3 2.1 95.5 9.2 1.5 91.4 
H73-Syn 84.2 62.7 - 104.2 9.4 2.0 93.6 6.5 1.5 90.7 
BS11(FR)C9 88.6 65.7 - 113.0 11.0 2.3 99.6 7.6 1.7 96.2 
BSCB1(E)C9 71.3 47.2 - 90.9 8.6 1.6 79.9 5.9 1.2 77.2 
BSSS(R)C9 85.7 35.5 - 118.3 16.0 2.6 101.7 11.0 1.8 96.7 
EN B73 X B84 16.04 14.31 - 18.12 1.03 0.13 17.07 0.71 0.09 16.75 
no. B90 X Mol7 12.26 10.90 - 14.45 1.08 0.13 13.34 0.75 0.09 13.01 
B73 XMol7 13.88 11.63 - 16.67 1.43 0.16 15.31 0.99 0.11 14.87 
BS14 13.45 11.77 - 15.08 0.94 0.11 14.39 0.65 0.08 14.10 
Mol7-Syn 12.03 10.52 - 13.77 1.02 0.12 13.05 0.70 0.08 12.73 
H73-Syn 16.22 13.35 - 19.93 1.81 0.21 18.03 1.25 0.14 17.47 
BS11(FR)C9 14.47 11.90 - 17.26 1.72 0.20 16.19 1.19 0.14 15.66 
BSCB1(R)C9 14.22 12.96 - 16.32 1.13 0.13 15.35 0.78 0.09 15.00 
BSSS(R)C9 16.48 12.79 - 19.31 1.82 0.21 18.30 1.25 0.15 17.73 
EL B73XB84 13.6 11.7 • • 15.9 1.1 0.2 14.7 0.8 0.1 14.4 
cm B90XMol7 14.6 12.8 • • 17.2 1.2 0.2 15.8 0.8 0.1 15.4 
B73 X Mol7 14.3 11.1 • • 16.2 1.1 0.2 15.4 0.8 0.1 15.1 
BS14 15.2 13.4 • • 16.9 0.6 0.2 15.8 0.4 0.2 15.6 
Mol7-SyQ 15.2 12.6 • • 17.2 1.2 0.2 16.4 0.9 0.1 16.1 
H73-Syn 13.6 11.5 • • 16.1 1.3 0.2 14.9 0.9 0.1 14.5 
BS11(FR)C9 14.9 11.7 - 19.3 1.1 
B8CB1(E)C9 13.6 11.6 - 16.9 1.2 
BSSSCR)C9 13.7 11.5 - 16.5 1.1 
B73XB84 4.18 3.86 - 4.43 0.11 
B90XMol7 3.59 3.25 • 3.92 0.18 
B73XMol7 4.01 3.51 • 4.36 0.19 
BS14 3.76 3.47 • • 4.04 0.12 
Mol7-Syn 3.74 3.42 • • 4.08 0.17 
H73-Syn 4.12 3.73 • • 4.45 0.21 
BS11(FR)C9 3.80 3.17 • • 4.13 0.24 
BSCB1(R)C9 3.76 3.31 • • 4.18 0.17 
BSSS(E)C9 4.15 3.71 • • 4.65 0.23 
B73 X B84 2.86 2.63 • • 3.07 0.12 
B90XMol7 2.40 2.04 • • 2.63 0.14 
B73 X Mol7 2.56 2.23 • - 2.95 0.21 
BS14 2.53 2.30 •  2.71 0.12 
Mol7-Sya 2.40 2.14 •  2.60 0.10 
H73-Syn 2.75 2.39 •  2.99 0.18 
BS11(FR)C9 2.43 2.03 - 2.73 0.21 
BSCB1(E)C9 2.58 2.42 - 2.89 0.15 




Approximate standard errors of predicted selection response. 
Not calculated due to nons^nî&cant estimate of genetic variance. 
Trait measured in two environments. 
0.3 16.0 0.7 0.2 15.6 
0.2 14.8 0.8 0.1 14.4 
0.2 14.8 0.7 0.1 14.4 
0.02 4.29 0.08 0.02 4.26 
0.03 3.77 0.13 0.02 3.72 
0.03 4.20 0.13 0.02 4.14 
0.02 3.88 0.09 0.01 3.85 
0.03 3.91 0.12 0.02 3.86 
0.03 4.33 0.15 0.02 4.27 
0.03 4.04 0.17 0.02 3.97 
0.02 3.93 0.11 0.02 3.87 
0.03 4.38 0.16 0.02 4.31 
0.02 2.98 0.08 0.01 2.94 
0.02 2.54 0.10 0.01 2.50 
0.02 2.77 0.14 0.02 2.70 
0.02 2.65 0.08 0.01 2.61 
0.02 2.50 0.07 0.01 2.47 
0.02 2.93 0.12 0.01 2.87 
0.03 2.64 0.15 0.02 2.58 
0.02 2.73 0.10 0.01 2.68 
0.02 2.94 0.14 0.02 2.88 
Table 11. (continued) 
Range of 
Trait Population Mean mean 
KD B73 X B84 1.32 1.06 - 1.47 
cm B90 X Mol? 1.18 0.88 - 1.38 
B73XMol7 1.45 1.16 - 1.74 
BS14 1.23 1.00 - 1.39 
Mol7-Syn 1.33 1.07 - 1.59 
H73-Syn 1.37 1.16 - 1.61 
BS11(FR)C9 1.36 1.05 - 1.60 
BSCB1(R)C9 1.18 0.87 - 1.50 
BSSS(B)C9 1.40 1.15 - 1.67 
PH B73XB84 178.6 159.8 - 210.7 
cm B90 X Mol7 172.3 146.4 - 199.3 
B73 X Mol7 183.9 160.6 - 211.0 
BS14 167.5 150.6 - 192.2 
Mol7-Syn 170.2 145.7 - 193.2 
H73-Syn 175.8 155.3 - 197.9 
BS11CFR)C9 196.7 161.8 - 231.3 
BSCB1(E)C9 164.7 148.8 - 182.4 
BSSS(R)C9 195.9 178.5 - 221.9 
EH B73 X B84 89.3 72.2 - 108.6 
cm B90XMol7 74.0 55.2 - 106.0 
B73XMol7 89.4 68.6 - 107.3 
BS14 84.9 71.6 - 102.0 
Mol7-Syn 76.1 58.1 - 87.0 
H73-Syn 80.3 61.8 - 106.2 
BS11(FR)C9 97.6 79.2 - 116.6 
BSCB1(E)C9 70.6 57.9 - 83.7 
g = 0.20 CL = 0.40 
AG SE U AG SE U 
0.09 0.02 1.41 0.06 0.01 1.38 
0.11 0.02 1.29 0.08 0.01 1.26 
0.09 0.02 1.54 0.06 0.02 1.51 
0.10 0.02 1.33 0.07 0.01 1.30 
0.13 0.02 1.46 0.09 0.02 1.42 
0.13 0.02 1.50 0.09 0.02 1.46 
0.11 0.02 1.47 0.08 0.02 1.44 
0.13 0.02 1.31 0.09 0.02 1.27 
0.13 0.02 1.53 0.09 0.02 1.49 
15.7 1.8 194.3 10.8 1.2 189.4 
16.2 1.9 188.5 11.1 1.3 183.4 
15.3 1.8 199.2 10.5 1.2 194.4 
11.0 1.3 178.5 7.6 0.9 175.1 
10.9 1.3 181.1 7.5 0.9 177.7 
14.1 1.6 189.9 9.7 1.1 185.5 
17.1 2.1 213.8 11.8 1.4 208.5 
10.0 1.3 174.7 6.9 0.9 171.6 
13.9 1.7 209.8 9.6 1.2 205.5 
12.5 1.4 101.8 8.6 0.98 97.9 
10.2 1.2 84.2 7.0 0.8 81.0 
13.3 1.5 102.7 9.18 1.1 98.6 
8.5 1.0 93.4 5.9 0.7 90.8 
7.5 0.9 83.6 5.2 0.6 8L3 
11.4 1.3 91.7 7.9 0.9 88.2 
11.4 1.4 109.0 7.85 1.0 105.4 
8.4 1.0 79.0 5.8 0.7 76.4 
BSSS(R)C9 86.4 68.5 - 108.6 
EL B73XB84 4.1 0 - 14.1 
% B90XMol7 2.7 0 - 13.3 
B73 X Mol7 3.0 0 - 9.9 
BS14 3.8 0 - 10.3 
Mol7-Syii 4.3 0 - 11.6 
H73-Syn 3.5 0 - 15.3 
BS11(FR)C9 7.3 0.4 - 22.9 
BSCB1(R)C9 4.7 0 - 15.8 
BSSSCR)C9 7.2 1.0 - 20.1 
SL B73 X B84 4.2 0.9 - 11.5 
% B90 X Mol7 0.8 0 - 3.8 
B73 X Mol7 2.1 0 - 5.1 
BS14 9.5 2.0 - 28.1 
Mol7-Syn 1.8 0 - 5.5 
H73-Syn 4.3 0.4 - 25.7 
B811(m)C9 8.4 0.6 - 20.1 




DE B73XB84 0.27 0 - 1.2 
% B90 X Mol7 0.05 0 - 0.8 
B73XMol7 0.70 0 - 4.2 
BS14 0.10 0 - 0.8 
Mol7-Syn 0.52 0 - 2.2 
H73-Syn 0.55 0 - 2.4 
BS11CFR)C9 0.11 0 - 0.9 
BSCB1(R)C9 0.02 0 - 0.4 
BSSS(E)C9 0.19 0 - 0.7 
12.9 1.5 99.3 8.9 1.0 95.3 
2.0 1.1 5.5 1.4 0.9 4.9 
2.3 1.4 9.6 1.6 1.1 8.9 
2.8 1.2 10.0 2.0 0.9 9.2 
2.1 0.5 6.8 1.4 0.4 5.6 
0.7 0.4 2.8 0.5 0.3 2.6 
5.9 1.0 13.6 4.1 0.7 13.6 
0.8 0.3 2.6 0.6 0.3 2.4 
5.3 0.9 9.6 3.7 0.6 8.0 
4.3 0.9 12.7 2.9 0.7 11.3 
2.6 0.5 5.2 1.8 0.3 4.4 
2.5 0.6 6.9 1.7 0.5 6.1 
Table 11. (continued) 
Bange of 
Trait Population Mean mean 
EP B73 X B84 0.99 0.88 - 1.11 
no. B90 X Mol? 0.95 0.74 - 1.13 
B73 X Mol7 0.95 0.76 - 1.10 
BS14 1.16 1.02 - 1.42 
Mol7-Syn 0.96 0.69 - 1.14 
H73-Syn 0.98 0.83 - 1.21 
BS11(FR)C9 1.32 1.02 - 1.58 
BSCB1(R)C9 1.07 0.91 - 1.30 
BSSS(R)C9 0.98 0.77 - 1.11 
PD  ^ B73 X B84 77.5 74.5 - 81.0 
days B90 X Mol7 74.6 71.8 - 78.5 
B73XMol7 76.4 70.5 - 83.0 
BS14 74.4 69.5 - 77.3 
Mol7-Syn 75.7 72.8 - 79.5 
H73-Syn 73.7 68.8 - 78.5 
BS11(FE)C9 78.8 72.3 - 86.0 
BSCB1(R)C9 72.3 68.8 - 76.8 
BSSS(E)C9 75.5 69.8 - 83.5 
SDS B73XB84 80.4 78.0 - 84.3 
d  ^ B90XMol7 79.4 75.0 - 83.5 
B73XMol7 80.4 73.8 - 88.0 
BS14 76.0 71.0 - 78.5 
Mol7-Syn 79.7 76.0 - 84.5 
H73-Syn 76.7 70.5 - 82.8 
CL — 0.20 g = 0.40 
AG SE U SE U 
0.03 0.01 1.02 0.02 0.01 1.01 
0.04 0.02 0.99 0.03 0.01 0.98 
0.05 0.01 1.00 0.04 0.01 0.99 
0.10 0.02 1.26 0.07 0.01 1.23 
0.09 0.02 1.05 0.06 0.01 1.02 
0.04 0.01 1.02 0.03 0.01 1.01 
0.16 0.03 1.48 0.11 0.02 1.43 
0.08 0.02 1.15 0.08 0.01 1.13 
1.7 0.2 79.2 1.2 0.2 78.7 
2.3 0.3 76.9 1.6 0.2 76.2 
3.5 0.4 79.9 2.4 0.3 78.8 
1.7 0.3 76.1 1.2 0.2 75.6 
2.1 0.3 77.8 1.4 0.2 77.1 
3.1 0.4 76.8 2.2 0.3 75.9 
2.5 0.4 81.3 1.7 0.3 80.5 
2.3 0.3 74.6 1.6 0.2 73.9 
3.1 0.4 78.6 2.2 0.3 77.7 
1.4 0.2 81.8 0.9 0.2 81.3 
2.2 0.4 81.6 1.5 0.3 80.9 
3.0 0.5 83.4 2.1 0.3 82.5 
1.2 0.3 77.2 0.8 0.2 76.8 
2.6 0.3 82.3 1.8 0.2 81.5 













81.8 74.5 - 88.5 2.5 
76.6 72.0 - 82.3 2.9 
78.4 72.0 - 87.0 3.4 
2.9 1.0 - 5.3 0.8 
4.8 2.3 - 7.8 -
3.9 1.0 - 8.5 1.1 
1.5 0.5 - 4.0 0.6 
3.9 1.8 - 5.8 0.6 
2.9 0.8 - 6.8 1.2 
3.0 0.5 - 6.5 1.2 
4.3 2.0 - 7.3 1.1 
2.8 0.8 - 5.8 0.9 
0.4 84.3 1.7 0.3 83.5 
0.4 79.5 2.0 0.3 78.6 
0.5 81.8 2.3 0.3 80.7 
0.2 3.7 0.6 0.2 3.5 
0.4 5.0 0.7 0.3 4.6 
0.2 2.1 0.4 0.1 1.9 
0.3 4.5 0.4 0.2 4.3 
0.2 4.1 0.8 0.2 3.7 
0.3 4.2 0.8 0.2 3.8 
0.3 5.4 0.7 0.2 5.0 
0.3 3.7 0.6 0.2 3.4 
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row number, the (B73 X B84) Fg, H73-Syn, and BSSS(R)C9 populations have high values for 
usefulness. The Mol7-Syn population expressed superior usefulness for improvement of ear 
length. Differences were small for the values of usefulness among populations for ear and cob 
diameter and kernel depth. High values of usefulness are shown for (B73 X B84) Fg and 
BSSS(R)C9 populations for ear diameter. For cob diameter, three populations, (B73 X B84) Fg, 
H73-Syn, and BSSS(R)C9, have the highest values of usefulness. The (B73 X Mol7) Fg and 
BSSS(R)C9 populations have high values of usefulness for kernel depth improvement. Two 
populations, BS14 and BS11(FR)C9, have high values of usefulness for improvement of ear number 
plant"^. 
Interpretation of the usefulness criteria for evaluation of plant and ear height and other 
plant characteristics among populations may have limitations, dependent upon the needs of the 
breeding program. For improvement of root and stalls lodging and dropped ears, the breeder 
desires a low mean and high variance in the segregating population, and a high value for usefulness 
as defined would not be desired. Comparison of the means for root lodging indicates that only 
BS11(FR)C9 and BSSS(R)C9 populations have high means and need improvement. The BS14 and 
BS11(FR)C9 populations have high means for stall: lodging and need improvement. 
The BSH(FR)C9 population had the highest mean for flowering dates, both pollen shed 
and sillc emergence, in comparison with the other populations. The usefulness criterion may have 
limitations for flowering dates because a high mean for flowering may not be desirable. A high 
mean for anthesis-silldng interval is definitely not desirable, so a high usefulness value for this trait 
would not be desired. 
Correlations 
Phenotypic correlations 
Seven of the nine populations had significantly positive phenotypic correlations for yield 
with ear length and ear diameter (Table 12). All populations had significantly positive phenotypic 
correlations of yield and kernel depth. Yield and number of ears plant" ^  were positively related for 
seven populations. Yield and the anthesis-silking interval were negatively correlated for certain 
populations. Positive correlations of kernel-row number with ear diameter and cob diameter 
existed for eight populations. Ear diameter was positively correlated with cob diameter and kernel 
depth. Plant and ear height were positively correlated, as were date of 50% pollen shed and date 
of 50% silk emergence. Ear number plant" ^  was negatively correlated with anthesis-silking 
interval. 
Table 12. Phenotypic correlations (above diagonal) and genetic correlations (below diagonal) 
among 50 S ^  entries for each population evaluated at six environments^ 
Trait Population Yield RN EL ED CD KD 
Yield B73 X B84 0.06 0.71** 0.60** 0.15 0.57** 
g plant" ^  B90 X Mol7 0.46** 0.47** 0.60** 0.38** 0.47** 
B73 X Mol7 0.40** 0.46** 0.58** 0.25 0.56** 
BS14 •0.07 0.26 0.27 -0.06 0.36** 
Mol7-Syn 0.22 0.46** 0.61** 0.26 0.56** 
H73-Syn 0.37** 0.27 0.52** 0.26 0.46** 
BS11(FR)C9 0.07 0.52** 0.16 -0.07 0.38** 
BSCB1(R)C9 0.13 0.37** 0.41** 0.08 0.41** 
BSSS(R)C9 0.27 0.60** 0.57** 0.21 0.62** 
RN B73 X B84 0.00 -0.10 0.38** 0.48** -0,06 
no. B90 X Mol7 0.47** 0.01 0.58** 0.43** 0,38** 
B73 XMol7 0.41** -0.05 0.73** 0.62** 0,24 
BS14 •0.21 •0.21 0.51** 0.34* 0,23 
Mol7-Syn 0,21 -0.01 0.31* 0.28* 0.16 
H73-Syn 0.39** •0.32* 0.66** 0.59** 0.26 
BS11(FR)C9 0.03 •0.04 0.56** 0.52** 0.22 
BSCB1(R)C9 0.11 •0.08 0.21 0.10 0.15 
BSSS(R)C9 0.25 0.03 0.69** 0.70** 0.20 
EL B73 X B84 0.74** •0.13 0.32* 0.19 0.18 
cm B90 X Mol7 0.43** -0.02 0.10 0.31* •0.18 
B73 X Mol7 0.43** •0.07 0.01 0.12 •0.16 
BS14 0.03 •0.33* -0.15 0.09 •0.26 
Mol7-Syn 0.45** -0.03 -0.01 0,13 •0.11 
H73-Syn 0.21 •0.36** -0.41** •0.17 •0.39** 
BS11(FR)C9 0.54** -0.09 -0.26 -0,21 •0.14 
BSCB1(R)C9 0.33* -0.11 -0.38** 0,02 •0.46** 




Significant at the 0.05 and 0.01 probability levels, respectively. 
Trait measured at two environments. 
Not calculated because nonsignificant estimate of genetic variance. 
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1P PH EH M] SL PFf SD^ ÂsF 
0.03 0.32* 0.21 -0.17 0.26 •0.14 •0.23 -0.09 
0.62** •0.16 0.02 0.18 0.12 •0.21 -0.41** •0.44** 
0.49** 0.06 0.13 0.01 0.11 •0.35* •0.47** •0.20 
0.11 0.45** 0.36** 0.04 •0.09 0.17 0.11 -0.16 
0.55** 0.10 0.12 0.10 0.20 •0.33* •0.50** •0.51** 
0.43** 0.17 0.23 -0.28* 0.07 0.20 •0.01 •0.42** 
0.38** 0.26 0.09 0.03 -0.12 •0.22 -0.33* •0.22 
0.31* -0.19 0.10 -0.15 -0.00 •0.11 •0.42** -0.64** 
0.44** •0.19 •0.20 •0.11 0.46** -0.54** •0.59** •0.24 
-0.31* •0.11 •0.13 •0.25 -0.05 -0.17 0.09 0.39** 
0.05 •0.20 •0.18 0.07 0.09 -0.16 •0.22 •0.16 
•0.05 0.07 0.13 0.22 -0.14 -0.22 •0.13 0.18 
-0.42** -0.10 -0.45** •0.33* -0.12 -0.19 •0.13 0.15 
-0.06 0.02 0.16 0.19 0.32* -0.04 •0.08 •0.09 
0.02 0.07 0.22 0.00 -0.10 0.17 0.10 •0.08 
-0.40** 0.10 •0.10 •0.01 -0.04 0.07 0.16 0.17 
-0.16 0.04 •0.06 •0.14 0.18 -0.13 -0.10 0.01 
0.12 •0.01 •0.21 0.06 -0.09 •0.27 -0.14 0.28* 
-0.34* 0.28* 0.23 0.06 •0.09 0.10 0.15 0.04 
0.18 0.14 •0.03 -0.06 -0.10 0.01 0.05 0.07 
0.34* 0.01 0.08 -0.07 0.10 0.22 0.16 •0.13 
-0.17 0.34* 0.10 0.11 -0.27 0.28* 0.38** 0.14 
0.12 0.27 0.13 0.02 0.04 0.13 0.07 •0.08 
0.21 0.26 0.03 0.10 0.29* 0.03 0.01 -0.04 
0.45** 0.25 0.22 0.14 •0.23 0.12 0.07 -0.08 
0.51** •0.27 •0.11 •0.11 -0.15 0.16 -0.04 -0.33* 
0.13 0.05 -0.15 •0.13 0.37** -0.25 -0.15 0.21 
Table 12. (continued) 
Trait Population Yield BN EL ED CD KD 
ED B73 X B84 0.60** 0.42** 0.28* 0.64** 0.51** 
cm B90 X Mol7 0.60** 0.60** 0.05 0.72** 0.68** 
B73 X Mol7 0.59** 0.78** •0.06 0.80** 0.40** 
BS14 0.21 0.54** -0.29* 0.58** 0.54** 
Mol7-Syn 0.62** 0.31* -0.09 0.59** 0.78** 
H73-Syn 0.51** 0.68** •0.50** 0.72** 0.60** 
BS11(FR)C9 0.08 0.58** •0.41** 0.82** 0.55** 
BSCB1(R)C9 0.37** 0.19 -0.52** 0.59** 0.59** 
BSSS(R)C9 0.55** 0.71** 0.09 0.76** 0.61** 
CD B73 X B84 0.11 0.53** 0.15 0.66** -0.33* 
cm B90 X Mol7 0.38** 0.45** 0.33* 0.76** -0.02 
B73 X Mol7 0.25 0.63** 0.11 0.85** •0.24 
BS14 -0.17 0.35* 0.06 0.62** •0.38** 
Mol7-Syn 0.27 0.31* 0.12 0.63** -0.04 
H73-Syn 0.28* 0.61** -0.20 0.76** -0.12 
BS11(FR)C9 -0.11 0.54** -0.30* 0.86** -0.03 
BSCB1(R)C9 0.06 0.09 -0.01 0.63** •0.30* 
BSSS(R)C9 0.19 0.72** 0.15 0.79** •0.06 
KD B73 X B84 0.60** •0.12 0.17 0.44** -0.39** 
cm B90 X Mol7 0.49** 0.39** -0.29* 0.65** 0.00 
B73 X Mol7 0.62** 0.27 -0.30* 0.27 -0.28* 
BS14 0.44** 0.25 -0.40** 0.50** -0.38** 
Mol7-Syn 0.59** 0.16 •0.21 0.80** 0.04 
H73-Syn 0.42** 0.27 •0.51** 0.57** •0.11 
BS11(FR)C9 0.35* 0.23 -0.30* 0.51** -0.01 
BSCB1(R)C9 0.39** 0.14 -0.63** 0.55** -0.30* 
BSSS(R)C9 0.65** 0.18 -0.06 0.56** •0.07 
EP B73 X B84 -0.18 -0.52** •0.64** -0.44** •0.50** 0.06 
no. B90 X Mol7 0.77** 0.06 0.10 0.28* •0.13 0.57** 
B73 X Mol7 0.51** -0.10 , 0.38** -0.20 •0.21 0.03 
BS14 -0.13 -0.51** •0.44** -0.67** -0.54** •0.09 
Mol7-Syn 0.57** •0.08 0.11 0.06 0.05 0.03 
H73-Syn 0.40** •0.01 0.18 •0.19 -0.26 0.03 
BS11(FR)C9 0.29* •0.48** 0.50** -0.68** •0,67** •0.20 
BSCB1(R)C9 0.22 •0.19 0.54** •0.35* 0.05 -0.48** 
BSSS(R)C9 0.58** 0.17 0.13 0.08 •0.21 0.41** 
53 
EP PH EH RL SL PD SD ASI 
•0.18 0.42** 0.26 •0.07 0,18 •0.03 •0.14 -0.14 
0.24 0.03 0.15 0.19 0,04 •0.21 •0.28* •0.19 
•0.07 0.07 0.16 •0.05 •0,04 -0.20 -0.25 -0.08 
•0.44** 0.02 •0.27 -0.20 0,05 -0.22 •0.11 0.26 
0.10 0.30* 0.30* 0.07 0,04 -0.28* -0.34* •0.25 
•0.07 0.16 0.24 -0.16 -0,26 0.15 0.11 •0.04 
•0.54** 0.07 -0.05 -0.15 0,09 -0.09 -0.02 0.12 
•0.24 •0.09 0.00 -0.18 0,03 -0.28* -0.36** •0.27 
0.16 0.19 0.11 0.09 0,20 •0.19 -0.15 0.07 
•0.28* 0.22 0.16 -0.07 0,04 -0.08 0.20 0.39** 
•0.01 0.29* 0.26 0.24 0,13 0.14 0.06 •0,12 
•0.13 0.01 0.17 -0.09 -0,14 0.07 0.10 0,05 
•0.44** 0.26 •0.05 0.03 -0,19 0.10 0,11 0,01 
0.05 0.42** 0.38** 0.20 0.05 0.16 0,13 •0,01 
•0.20 0.11 0.08 0.04 •0.25 0.13 0,12 0,03 
•0.57** 0.08 •0.08 0.00 -0.05 0.11 0,22 0,20 
0.05 0.04 •0.09 •0.11 •0.22 0.09 0,13 0,11 
•0.06 0.44** 0.22 0.07 0.05 0.10 0,19 0,24 
0.09 0.27 0.14 •0.01 0.18 0.05 -0,31* •0,50** 
0.36** -0.27 •0.07 0.03 •0.08 -0.41** -0,45** -0.15 
0.09 0.10 0.01 0.06 0.15 -0.33* -0.44** -0.16 
•0.05 -0.24 -0.25 •0,26 0.25 -0.29* -0.19 0.25 
0.08 0.05 0.08 •0.07 0.00 -0,45** -0.50** •0,29* 
0.12 0.10 0.25 •0,28* •0.08 0,08 0.03 •0,09 
•0.11 0.01 0.02 •0.26 0,22 -0,29* •0.33* •0,10 
•0.33* -0.15 0.09 •0.11 0,26 -0.39** •0.51** -0,40** 
0.32* •0.25 -0.09 0.06 0,25 -0.42** •0.46** •0,17 
0.06 0.12 •0.35* 0,49 0,03 •0.18 •0,29* 
•0.06 0.20 0.13 0,11 0,14 -0.12 •0.47** 
0.09 0.13 -0.13 0,04 •0,25 -0.34* •0.16 
0.01 0.39** 0.33* 0,04 0.31* 0.11 •0.44** 
-0,17 -0.01 0.07 0,08 •0.17 •0.31* •0.38** 
-0.06 0.05 -0.26 0,43** 0.01 •0.09 •0.23 
0.16 0.29* 0.11 0,07 0.11 0.04 •0.12 
0.02 0.23 0.11 •0,19 0.17 -0.06 -0.37** 
•0.20 •0.13 0.18 0,07 -0.09 -0.23 •0.35** 
Table 12. (continued) 







B73 X B84 0.86** •0.12 0.30* 0.49** 0.24 0.31* 
B90 X Mol7 •0.20 •0.23 0.14 0.01 0.30* -0.34* 
B73 X Mol7 0.04 0.07 -0.01 0.06 0.01 0.09 
BS14 0.62** •0.11 0.44** 0.00 0.27 •0.30* 
Mol7-Syn 0.08 0.01 0.29* 0.31* 0.47** 0.03 
H73-Syn 0.16 0.06 0.28* 0.15 0.11 0.09 
BS11(FR)C9 0.25 0.10 0.28* 0.05 0.08 •0.03 
BSCB1(R)C9 •0.29* 0.04 -0.35* -0.12 0.03 -0.19 
BSSS(R)C9 •0.26 •0.03 0.02 0.17 0.45** -0.33* 
B73 X B84 0.24 •0.14 0.25 0.31* 0.17 0.17 
B90 X Mol7 0.00 •0.21 •0.05 0.14 0.28* -0.11 
B73 X Mol7 0.13 0.13 0.09 0.17 0.17 -0.01 
BS14 0.60** •0.49** 0.12 -0.32* •0.07 •0.30* 
Mol7-Syn 0.12 0.16 0.12 0.31* 0.44** 0.06 
H73-Syn 0.25 0.22 0.02 0.24 0.08 0.26 
BS11(FR)C9 0.06 •0.12 0.25 -0.07 •0.09 0.01 
BSCB1(R)C9 0.07 •0.07 -0.15 •0.02 -0.11 0.10 
BSSS(R)C9 •0.25 •0.23 -0.19 0.11 0.23 •0.13 
B73 X B84 ..1 .. — " — " 
B90 X Mol7 — " — — — 
B73 X Mol7 " — -- "• — — 




H73-Syn •0.50** 0.00 0.23 •0.28* 0.13 •0.60** 
BS11(FR)G9 0.09 -0.04 0.22 •0.24 •0.01 •0.45** 
BSCB1(R)C9 " •• " -- " 
BSSS(R)C9 -0.19 0.06 •0.24 0.11 0.13 0.01 
B73 X B84 0.36** -0.08 •0.12 0.23 0.08 0.19 
B90 X Mol7 " — •• " — 
B73 X Mol7 0.11 -0.27 0.17 •0.07 •0.23 0.28* 
BS14 •0.08 -0.12 •0.42** 0.09 •0.21 0.34* 
Mol7-Syn 0.28* 0.48** 0.10 0.06 0.11 0.00 
H73-Syn 0.07 •0.12 0.33* •0.31* •0.30* •0.09 
BS11(FR)C9 •0.15 •0.05 -0.32* 0.09 •0.08 0.29* 
BSCB1(R)C9 •0.01 0.22 -0.20 0.05 •0.25 0.32* 
BSSS(R)C9 0.63** •0.13 0.54** 0.26 0.09 0.31* 
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BP PH EH RL SL PD SD ASI 
0.07 0.89** 0.18 0.12 0.35* 0.30* -0.17 
-0.16 0.70** 0.42** 0.15 0.44** 0.38** -0.01 
0.08 0.90** 0.37** •0.11 0.58** 0.48** •0.22 
•0.01 0.66** 0.18 •0.23 0.41** 0.36* •0.21 
-0.24 0.81** 0.32* •0.20 0.50** 0.49** 0.19 
•0.11 0.81** 0.26 •0.10 0.76** 0.73** 0.27 
0.14 0.71** 0.20 •0.10 0.38** 0.43** 0.11 
•0.03 0.69** 0.41** •0.08 0.55** 0.63** 0.39** 
•0.61** 0.79** 0.33* •0.10 0.67** 0.70** 0.19 
0.16 0.89** 0.25 0.16 0.53** 0.42** •0.29* 
0.27 0.70** 0.38** 0.50** 0.64** 0.42** •0.12 
0.15 0.91** 0.40** 0.01 0.73** 0.67** •0.34* 
0.44** 0.64** 0.37** •0.04 0.67** 0.43** •0.38** 
•0.04 0.81** 0.44** •0.13 0.51** 0.38** -0.07 
0.06 0.82** 0.31* 0.13 0.76** 0.66** 0.07 
0.29* 0.70** 0.13 0.30* 0.44** 0.48** 0.10 
0.23 0.69** 0.49** 0.14 0.68** 0.45** 0.01 
•0.32* 0.80** 0.33* 0.08 0.69** 0.62** •0.05 
" " " •0.31* 0.18 0.07 •0.19 
" - - 0.31* 0.11 0.05 •0.10 
" - - •0.09 0.18 0.34* 0.29* 
- " " •0.16 0.27 0.24 •0.10 
- " - 0.00 •0.08 -0.04 0.06 
-0.62** 0.43** 0.63** 0.27 0.10 0.07 •0.02 
0.27 0.34* 0.21 •0.03 0.24 0.03 •0.35* 
" " " 0.23 •0.08 -0.05 0.02 
0.46** 0.48** 0.48** •0.07 •0.12 -0.18 •0.17 
0.87** 0.13 0.18 ~ •0.19 -0.30 -0.09 
•• - " " 0.11 "0.13 -0.45** 
-0.06 -0.23 -0.03 •• 0.20 0.07 -0.26 
0.06 -0.27 -0.06 •• •0.34* •0.34* 0.06 
0.00 -0.31* -0.20 •• •0.10 •0.16 -0.18 
0.56** -0.11 0.14 0.57** •0.08 -0.17 -0.26 
0.11 -0.13 0.35* 0.05 -0.03 0.09 0.22 
-0.26 -0.11 0.15 •• 0.06 -0.12 •0.31* 
-0.06 -0.12 0.07 •0.11 0.01 -0.09 -0.24 
Table 12. (continued) 
Trait Population Yield EN EL ED CD KD 
PD B73 X B84 •0.21 -0.16 0.09 •0.05 •0.15 0.12 
days B90 X Mol7 •0.33* •0.22 0.00 •0.35* 0.15 •0.70** 
B73 X Mol7 -0.68** •0.23 0.35* •0.26 0.04 -0.50** 
BS14 0.50** •0.20 " •0.40** 0.06 -0.40** 
Mol7-Syn -0.43** •0.03 0.16 -0.31* 0.30* -0.64** 
H73-Syn 0.38** 0.21 0.05 0.18 0.17 0.07 
BS11(FR)C9 -0.20 0.08 0.54** •0.07 0.09 -0.33* 
BSCB1(R)C9 •0.15 -0.16 0.18 •0.32* 0.11 -0.48** 
BSSS(R)C9 •0.68** •0.28* •0.53** •0.20 0.12 -0.59** 
SD B73 X B84 •0.19 0.17 0.29 -0.14 0.25 -0.40** 
days B90 X Mol7 -0.55** •0.27 0.02 -0.38** 0.05 -0.64** 
B73 X Mol7 •0.57** -0.11 0.42** •0.27 0.09 •0.61** 
BS14 0.26 -0.13 •• -0.36** 0.04 •0.36** 
Mol7-Syn •0.72** -0.08 0.11 -0.43** 0.17 •0.67** 
H73-Syn 0.05 0.14 0.01 0.12 0.17 -0.02 
BS11(FE)C9 -0.34* 0.24 0.50 0.05 0.24 -0.36** 
BSCB1(E)C9 -0.55** -0.12 •0.04 •0.40** 0.16 •0.60** 
BSSS(R)C9 -0.71** -0.12 •0.27 -0.16 0.24 -0.70** 
ASI B73 X B84 0.10 0.55** 0.27 •0.11 0.65** •0.84** 
days B90 X Mol7 " — — -- " 
B73 X Mol7 0.16 0.34* 0.08 0.04 0.09 •0.14 
BS14 -0.71** 0.23 .. 0.26 -0.06 0.27 
Mol7-Syn -1.14** -0.19 -0.07 •0.53** -0.24 •0.45** 
H73-Syn •0.71** •0.08 -0.09 •0.07 0.09 •0.22 
BS11(FR)C9 -0.29* 0.32* •0.05 0.24 0.29* •0.08 
BSCB1(R)C9 •0.98** 0.01 •0.41** •0.32* 0.16 •0.52** 
BSSS(R)C9 -0.24 0.43** 0.67** 0.08 0.38** •0.45** 
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Most populations liad significantly positive genetic correlations for yield with ear length, ear 
diameter, kernel depth, and number of ears plant" Kernel-row number was positively correlated 
with ear diameter and cob diameter for all populations. Six populations had negative correlations 
for ear length and kernel depth. Ear diameter was positively correlated with cob diameter and 
kernel depth. All populations had positive correlations for plant height with ear height, root 
lodging, date of 50% pollen shed, and date of 50% silk emergence. Ear height was positively 
correlated with root lodging, date of 50% pollen shed, and date of 50% silk emergence. As 
expected, flowering dates (pollen and silk) were positively correlated. 
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DISCUSSION 
The BSSS(R)C9 population had high values of usefulness for improvement of yield and ear 
traits associated with yield in comparison with the other maize populations included in this study. 
The BSSS(R)C9 population had a high mean and estimate of genetic variance for yield, kernel-row 
number, ear diameter, and kernel depth when compared with the other populations. Low means 
and genetic variances occurred within the BSSS(R)C9 population for only two traits that are 
associated with yield, ear length and number of ears plant"^. The (B73 X B84) Fj and (B73 X 
Mol7) Fg populations also have higher values of usefulness for yield, kernel-row number, ear 
diameter, and kernel depth. In breeding programs for improvement of yield, the BSSS(R)C9, 
BS11(FR)C9, (B73 X B84) Fg, and (B73 X Mol7) Fg populations are the superior source 
populations in comparison with the other populations included in this stuc^y. The (B73 X Mol7) F2 
population would not be used as a source population in most maize hybrid breeding programs due 
to the mixture of two principal heterotic groups in this population (Maunder, 1992). 
The inability to estimate the additive genetic variance component within the estimates of 
genetic variance among entries for each population was unfortunate. Unbiased estimates of the 
genetic parameters for yield and other traits of each population were impossible unless one 
assumes no dominance effects upon the traits measured. Dominance effects are important relative 
to the amount of additive effects for yield, especially in BSSS populations (Hallauer et al., 1983). 
Several reasons may have contributed to the poor estimates of genetic variation within S^ 
lines and additive genetic variance. First, one of the assumptions in the linear model of the 
statistical analysis is the absence of epistasis. The presence of epistasis for yield would render the 
calculations invalid. Results of recent studies have led to the conclusion that the importance of the 
epistatic variance is negligible when compared with additive and dominance genetic variances in the 
total genetic variance for yield in populations of maize (Chi et al., 1969; Eberhart et al, 1966; 
Melchinger et al., 1988; Schnicker, B.J., 1992 ; Silva and Hallauer, 1975). Comstock et al. (1958) 
equated the observed mean squares for within-plot variation of crosses for strawberiy clones 
(Fragaria virginiana) to the expectations of the mean squares. The observed mean squares for 
within-plot variation were too large when equated to the genetic expectations (assuming only 
additive and dominance effects). The authors stated that the epistatic effects may be the reason 
for the poor fit of the observed mean squares to the genetic interpretations. 
Allelic frequencies of segregating loci are assumed to be one-half for the variation among 
81 lines to be equal to all the additive genetic variance and one-quarter of the dominance genetic 
variance. If this assumption is not valid, then the calculations necessaiy for deriving genetic 
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variation within lines and additive genetic variance for each population are not valid. The F2 
populations should have allelic frequencies of one-half for segregating loci of quantitative traits. 
Albeit, only one of the Fg populations, the (B73 X B84) Fg population, had a positive estimate for 
additive genetic variance upon estimation of the genetic variation within the entries. 
The assumption that the environmental variation within lines is seven times larger than 
the environmental variation among plots was critical for the derivation of the genetic variation 
within Sx entries. This assumption may be invaUd. Gardner (1961) used an assumption that the 
variation within plots (o^ ) was ten times larger than the environmental variation among plots for 
estimation of the predicted gain in yield due to mass selection. Silva and Hallauer (1975) estimated 
the environmental variation within plots (o|„ ) was seven times larger than the environmental 
variation among plots. Certain maize inbred lines and F^ single cross hybrids displayed a similar 
magnitude of environmental variation within plots, as estimated by Valdivia (1988). Valdivia (1988) 
estimated the environmental variation within plots was 6.3 times larger than the environmental 
variation among plots for yield. 
Cockerham (1963) discouraged the use of within-plot data for derivation of genetic variance 
within lines because plant-to-plant competition may exist. The plant by micro-environmental 
interaction effects were assumed to be absent in the expectations of the observed mean squares for 
within-plot variance for each population. Competition between genotypes within plots of mixed 
maize genotypes has been recorded (Eberhart et al., 1964). Comstock and Moll (1963) cautioned 
about the invalidity of assuming an average estimate of intra-plot variance for an environment 
(derived from a few genotypes) for a study involving many genotypes within an environment. 
Although estimates of additive genetic variance were not obtained for the traits measured, 
comparison of the populations using genetic variation among unselected S^ entries does include all 
the additive genetic variance and only one-quarter of the dominance variance, assuming no 
epistasis and equal allelic frequencies of segregating loci. The use of the estimates for genetic 
variance among entries within each population does create a slight upward bias in the estimates 
of predicted selection response and usefulness. The ratio of the estimates of dominance genetic 
variance and additive genetic variance has generally shown that the additive variance is greater 
than dominance variance in most maize populations with the exception of the BSSS population; the 
vai'iances were nearly equal in BSSS (Hallauer and Miranda, 1988). For traits other than yield 
that were measured in this study, additive variance seems to be the more important portion of the 
total gerietic variance. 
The BSSS(R)C9 and (B73 X B84) Fg populations have been chosen as superior populations 
for selection of improved inbred lines for yield. Both of these populations are classified in the Reid 
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Yellow Dent heterotic group. In fact, both populations trace back to the original Iowa Stiff Stall: 
Synthetic. Since the measurement of an excellent inbred is in its combining ability for formation of 
hybrids, selection must be done with populations that combine well with Reid Yellow Dent 
material. Populations from the Lancaster Surecrop heterotic group combine well with Reid Yellow 
Dent. The (B90 X Mol7) Fg, Mol7-Syn, BS11(FE)C9, and BSCB1(R)C9 populations would 
generally combine well with the BSSS(R)C9 and (B73 X B84) Fg populations. Comparisons of the 
usefulness criteria for these four populations reveal various strong-points of each population for 
yield, kernel-row number, ear length, ear diameter, cob diameter, kernel depth, and ears plant" 
However, the BS11(FB)C9 population has higher usefulness values for each of these traits in 
comparison with (B90 X Mol7) Fg, Mol7-8yn, and BSCB1(R)C9. The usefulness criterion also 
indicates that the Mol7-Syn population would be an excellent source population from the 
Lancaster Surecrop heterotic group for inbred line development programs. 
Comparisons of estimates of genetic variances for yield within each population type would 
closely match apriori expectations, based upon the diversity of the inbreds used for formation of 
the populations. The BS14 population had the lowest estimate of genetic variance (29.5, Table 9) 
for yield, but the mean yield (81.3 g plant"^, Table 7) of the 50 Sj entries was relatively liigh. The 
Mol7-Syn and H73-Syn populations have high means (Table 4) and adequate genetic variance 
(Table 9) for yield, and would be the superior source populations within the genetically narrow-
base synthetic populations (BS14, Mol7-Syn, and H73-Syn) for inbred line development. The 
BS11(FR)C9 population has a high mean but only a intermediate level of genetic variance for yield 
in comparison with BSSS(R)C9. The prolificacy and excellent weather conditions in 1992 
contributed to the higher mean of yield for the entries within BS11(FR)C9. The larger estimate 
for genetic by environmental variation (1.38 times as large as the estimate for genetic variation) 
indicates the sensitivity of the entries within the BS11(FR)C9 population to environmental 
conditions. Prolificacy is strongly expressed when environmental conditions are excellent for maize 
production. 
The BSSS(R)C9 and BS11(FB)C9 populations have high means and variances for plant 
height. The mean of ear height for the BSSS(R)C9 population was 11.2 cm lower than 
BS11(FR)C9, even though the plant height of the two populations was similar. Within the F^ 
populations, the (B90 X Mol7) population had the lowest mean for plant height, but it had a larger 
estimate of genetic variance for plant height. The means and estimates of genetic variance for 
plant and ear height indicate directional selection would be successful within all nine populations. 
Two of the genetically broad-base synthetic populations, BS11(FR)C9 and BSSS(R)C9, 
have high means and estimates of genetic variance for root lodging. Both populations are excellent 
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source populations for inbred line development programs with a selection criterion of yield. The 
large estimate for genetic variance indicates the possible improvement of root lodging, as evident 
from the range of means for entries (Table 12). For evaluation of root lodging, the environment 
is important for expression, as evident from the larger estimate of the genetic by environmental 
variance for these two populations. The BS11(FR)C9 population has a high mean for stalk lodging 
in addition to root lodging. The estimate for genetic variance is larger for stalk lodging among the 
Si entries within the BS11(FR)C9 population, so improvement is possible, and the environmental 
influence upon the expression of stalk lodging is important. 
The population with the latest date of flowering was BS11(FR)C9 in comparison with the 
other populations. The amount of genetic variance for yield within the BS11(FR)C9 population was 
only intermediate in comparison with the (B73 X Mol7) F2, H73-Syn, and BSSS(R)C9 populations. 
The range of means for entries and the estimate of genetic variance indicates that selection for 
earlier maturity would be successful within the BS11(FR)C9 population. The (B90 X Mol7) Fj, 
(B73 X Mol7) Fg, Mol7-Syn, and BSCB1(R)C9 populations have higher means for the anthesis-
silking interval. All of these populations are classified in the Lancaster Surecrop heterotic group. 
The (B90 X Mol7) F; population does not have an adequate genetic variance for improvement of 
this trait. Selection for lower anthesis-silldng interval would be successful within the (B73 X 
Mol7) Fg, Mol7-Syn, and BSCB1(R)C9 populations. 
Comparisons of the phenotypic and genetic correlations for yield with ear length, ear 
diameter, and kernel depth indicate excellent agreement within all populations. Phenotypic 
selection within the (B73 X B84) Fj, (B90 X Mol7) Fg, (B73 X Mol7) Fg, Mol7-Syn, BS11(FR)C9, 
BSCB1(R)C9, and BSSS(R)C9 populations would increase the means for all four traits. Positive 
phenotypic and genetic correlations exist for yield and ear number plant"^ for the (B90 X Mol7) 
Fg, (B73 X Mol7) Fg, Mol7-Syn, H73-Syn, BS11(FR)C9, and BSSS(R)C9 populations. Greater 
phenotypic and genetic correlations exist for the (B90 X Mol7) Fg population for yield and ear 
number plant"^. Yield and the anthesis-silking interval have negative genetic correlations for the 
BS14, Mol7-Syn, H73-Syn, BS11(FR)C9, and BSCB1(R)C9 populations evaluated at two 
environments. The mean for the anthesis-silking interval is low for BS14 in comparison with the 
other populations, but selection for improvement of both traits within the Mol7-Syn, H73-Syn, 
BS11(FR)C9, and BSCB1(R)C9 populations should be effective. 
Mean yields of the 150 S^ lines for the population types included in this study were not 
significantly (p ^ 0.05) different (79, 82 and 82 g plant"^ for the Fg, genetically narrow-base 
synthetic , and genetically broad-base synthetic population types, respectively). The estimates of 
the genetic variance for yield among S^ entries within each population type were 208 ± 29, 
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58 ± 10, and 151 ± 22 plant"^ for the Fg, genetically narrow-base synthetic , and genetically 
broad-base synthetic population types, respectively. Each of the three Fg populations had larger 
genetic variances for yield than the genetically narrow-base synthetic populations BS14 and H73-
Syn, whereas within the genetically broad-base synthetic populations, the BSCB1(R)C9 population 
had a lower estimate of genetic variance for yield than the Fj populations. Based upon the means 
and estimates of genetic variances for yield, the genetically narrow-base synthetic populations 
should only he used for short-term selection programs. 
The Fg and the improved genetically broad-base synthetic populations evaluated in this 
study would be useful in both short- and long-term breeding programs for inbred line development. 
Long-term intra-population selection programs, such as recurrent selection, have a goal of 
improving the mean of the trait under selection, while maintaining adequate genetic variance in the 
population. Few long-term selection programs have used a closed Fg source population, because 
the formation of new improved F; populations is easily accomplished as unique inbreds become 
available. The additive genetic variance of a closed Fg population may decrease more rapidly than 
the more diverse genetically broad-base synthetic populations in long-term selection programs. 
Moll (1991) has observed a decrease in the estimates of the additive genetic variance within the 
(NC7 X CI21) Fg population after sixteen cycles of full-sib recurrent selection for yield. 
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APPENDIX A. DATA ANALYSES FOR AMES, 1991 
Table Al. Mean squares of the analysis of variance •with entries •within population pooled across sets for Ames, 1991 
Source of Mpa" snnarps 
variation df Yield EN EL ED CD KD BP STAKD^ 
(g plant"^)^ no."^ cm^ cm^ cm^ cm^ no.^ plants ha~^ 
Set (S) 4 18665.63 9.56 58.22 5.374 0.655 2.611 0.833 1417201.24 
Pop (P) 8 5779.82* 288.62** 39.97 4.259** 3.093** 0.609 0.647** 4908697.79 
S*P 32 2340.81 4.58** 21.07** 0.401* 0.056** 0.287** 0.118 2285355.40* 
Rep/S/P 45 1594.13 1.36 10.14 0.200 0.026 0.107 0.075 1274680.15 
Entries/S/P 405 608.62** 2.69** 3.92** 0.099** 0.047** 0.069** 0.037* 769916.19** 
Entries/S-Pl^ 45 363.64** 1.74** 2.12 0.036 0.024** 0.048** 0.016 300680.08 
Entries/S-P2 45 635.26** 1.78** 2.10 0.115** 0.030** 0.059** 0.039** 848388.25** 
Entries/S-P3 45 1066.05** 2.27** 2.76 0.121** 0.057** 0.083** 0.061** 1653168.36** 
Entries/S-P4 45 279.72 1.57** 6.53** 0.072** 0.031** 0.070** 0.016 583688.06** 
Entiies/S-P5 45 658.52** 1.57** 3.35* 0.083** 0.036** 0.071** 0.035** 720360.83** 
Entries/S-P6 45 498.53** 4.70** 2.40 0.086** 0.057** 0.052** 0.019 298518.75 
Entries/S-P7 45 548.88** 4.43** 7.97** 0.117** 0.081** 0.085** 0.076** 1708346.02** 
Entries/S-P8 45 413.17** 2.00** 3.42* 0.073** 0.033** 0.069** 0.027* 308880.45 
Entries/S-P9 45 1013.85** 4.12** 4.67** 0.187** 0.076** 0.082** 0.044** 507214.88** 
Error 405 214.32 0.48 2.38 0.030 0.014 0.029 0.019 234413.21 
0.86 0.95 0.77 0.90 0.90 0.83 0.80 0.84 
Overall Mean 69.54 14.59 14.13 3.85 2.58 1.26 0.93 54992 
Overall C.V. 21.05 4.78 10.92 4.58 4.59 13.51 14.87 8.80 
^ Mean Squares for STAND are multiplied by 10"^. 
*,** Significant at the 0.05 and 0.01 probability levels, respective^. 
t Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=B8CB1(E)C9, and P9=BSSS(R)C9. 
Table A2. Mean squares of the analysis of varmnce with entries within population pooled across sets for Ames, 1991 
Source of Mean scpiai'ps 
variation df PH EH EL SL DE PD SD ASI 
cm'' cm^ %"• %"• days'' days'^  days^ 
Set (S) 4 10820.63 3008.70 1885.83 570.26 14.05 249.30 439.06 40.16 
Pop (P) 8 7719.72*» 5196.36** 591.44 1837.92** 10.66** 321.78** 345.71** 107.59** 
S*P 32 2108.11** 717.98** 415.60** 101.67 3.06 41.04** 64.55** 15.81* 
Rep/S/P 45 719.07 202.59 44.00 87.53 2.23 17.87 24.73 7.67 
Entries/S/P 405 239.98** 150.65** 52.69** 50.87** 2.13 8.49** 9.78** 3.95** 
Entries/S-Pl^ 45 283.80** 191.46** 22.24 48.11** 2.04 3.78** 2.92 2.47 
Entries/S-P2 45 226.93** 103.13** 2.97 5.97 0.36 5.75** 6.94** 4.16** 
Entries/S-P3 45 300.26** 220.47** 20.79 20.17 6.25** 15.18** 11.55** 8.41** 
Entries/S-P4 45 175.27** 72.61** 15.89 70.44** 1.32 4.68** 4.87** 1.68 
Entries/S-P5 45 182.20** 78.06** 24.43 14.50 4.31** 6.69** 8.31** 2.63 
Entries/S-P6 45 204.15** 157.54** 38.43 52.12** 2.44 10.65** 15.10** 2.39 
Entries/S-P7 45 352.22** 190.78** 225.93** 178.97** 1.30 9.05** 8.52** 3.82** 
Entries/S-P8 45 150.56** 104.21** 20.99 21.86 0.16 6.76** 14.01** 5.44** 
Entries/S-P9 45 284.42** 237.61** 102.57** 45.67* 1.00 13.88** 15.84** 4.57** 
Error 405 49.68 24.62 29.10 29.75 2.35 1.45 2.68 2.05 
0.94 0.94 0.81 0.79 0.56 0.94 0.91 0.81 
Overall Mean 170.67 80.65 2.52 5.34 0.43 1.77 2.27 36.19 
Overall C.V. 4.13 6.15 213.71 102.19 356.39 68.35 72.31 3.96 
*,** Significant at the 0.05 and 0.01 probability levels, respectively. 
^ Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=BSCB1(E)C9, and P9=BSSS(R)C9. 
Table A3. Within-plot mean squares of the analysis of variance for Ames, 1991 
Source of 
variation df Yield df RN df EL df ED df CD df PH df EH 
(g pbnt"^)^ no.^ cm^ cm^ cm^ cm^ cm.^ 
Within Plot 
Pl^ 540 1243.51 832 3.09 536 4.27 525 0.123 535 0.034 900 128.62 899 89.56 
P2 530 1384.54 752 2.26 485 7.31 466 0.140 490 0.041 889 166.70 882 101.48 
P3 513 1899.14 667 2.39 460 6.27 445 0.160 458 0.052 866 161.67 857 122.00 
P4 537 758.59 837 2.29 533 4.94 529 0.084 533 0.032 895 126.73 893 66.28 
P5 533 1515.42 777 2.08 485 7.13 475 0.129 482 0.037 899 132.05 885 85.15 
P6 540 1237.44 818 4.09 513 5.10 497 0.154 510 0.065 900 151.96 895 100.04 
P7 530 1055.96 835 3.09 518 3.79 513 0.135 518 0.036 879 196.65 876 104.86 
P8 540 626.32 752 4.31 507 3.90 503 0.085 507 0.039 899 133.68 892 84.43 
P9 540 1257.25 839 2.89 527 5.06 514 0.122 527 0.039 855 153.52 850 130.26 
^ Harmonic means for number of plants measured within each plot for each population were: Pl=10, P2=9.8, P3=7.6, P4=9.9, 
P5=9.9,P6=10, P7=9.7, P8=10, and P9=10. 
Ï Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=BSCB1(R)C9, andP9=BSSS(B)C9. 
Table 44. Mean of traits by population pooled across sets in imes, 1991 (n=100) 
Pop YD BN EL ED CD KD EP STSHD PH EH RL SI. DE PD SD ASI 
g pi-1 cm cm cm cm cm no. pi ha'i cm cm % % % days days days 
Pl^  73.1 16.55 13.6 4.11 2.88 1.23 0.99 56735 170.3 87.7 1.8 8.1 0.47 69.7 72.8 3.1 
P2 56.5 12.51 14.2 3.53 2.38 1.14 0.86 52286 170.1 72.7 0.4 0.7 0.08 67.8 73.2 5.4 
P3 62.9 13.91 13.8 3.83 2.53 1.29 0.81 54439 171.1 84.0 0.9 2.1 1.03 69.5 74.6 5.1 
P4 75.4 13.59 15.1 3.73 2.50 1.23 0.99 52047 156.5 81.2 1.5 8.0 0.19 67.6 69.8 2.2 
PS 68.0 12.27 14.1 3.68 2.40 1.27 0.89 55970 167.0 75.6 1.5 2.2 0.73 68.9 73.2 4.2 
P6 71.9 16.54 13.3 4.10 2.75 1.34 0.92 57309 170.8 80.6 2.0 4.1 0.63 66.7 70.4 3.7 
P7 79.6 14.70 15.0 3.78 2.42 1.35 1.09 53004 183.0 93.5 5.4 14.5 0.39 71.2 74.5 3.3 
PS 62.3 14.56 14.0 3.75 2.59 1.15 0.96 58099 162.5 70.7 1.1 3.0 0.04 65.1 69.9 4.7 
P9 75.8 16.65 13.5 4.07 2.73 1.33 0.90 55037 184.2 79.3 7.7 4.8 0.28 68.3 72.0 3.6 
LSDQ .05 6.84 0.59 1.27 0.18 0.07 0.15 0.12 4190 12.7 7.4 5.7 2.8 0.48 1.8 2.2 1.1 
 ^ Population 1(P1)=B73 X B84, P2=B90 X Hol7, P3=B73 X Hol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, P8=BSCB1(R)C9, 
and P9=BSSS(R)C9. 
Table A5. Mean of traits by entry in Ames, 1991 (n=2) 
Entry YD BN EL ED CD KD EP STAND PH EH RL SL DE PD SD AST 
g pl"^  cm cm cm cm cm no. pi ha-1 cm cm % % % days days days 
1101^  47.8 15.91 12.50 3.82 2.85 0.97 1.00 57405 158.3 81.0 2.1 4.1 0.00 72.0 74.0 2.0 
1102 44.6 16.38 14.15 3.72 2.87 0.85 0.55 59797 155.9 73.3 4.0 0.0 0.00 70.5 76.0 5.5 
1103 58.7 17.88 13.65 3.85 2.85 1.00 0.65 50229 176.9 81.4 2.3 0.0 0.00 71.5 76.0 4.5 
1104 63.5 17.22 13.15 4.00 2.97 1.02 0.90 58601 152.2 64.9 2.0 2.0 0.00 68.5 73.0 4.5 
1105 80.0 17.21 14.05 4.10 2.92 1.17 0.95 59797 159.4 81.7 2.0 0.0 0.00 70.0 76.0 6.0 
1106 62.4 17.13 11.55 4.07 2.84 1.23 0.95 59797 173.6 87.0 20.0 0.0 0.00 70.5 73.5 3.0 
1107 69.2 18.72 14.00 3.80 2.90 0.90 0.65 44250 180.5 99.8 10.5 5.4 0.00 71.0 74.5 3.5 
1108 64.0 16.38 12.75 3.95 2.90 1.05 0.80 50229 169.7 83.8 0.0 12.2 0.00 71.0 74.0 3.0 
1109 75.3 16.04 13.24 3.98 2.70 1.28 0.95 59797 161.3 89.2 8.0 6.0 0.00 70.0 72.5 2.5 
1110 70.5 16.17 12.50 3.92 2.70 1.22 0.90 59797 148.5 74.4 0.0 8.0 0.00 72.0 75.0 3.0 
1111 67.3 15.84 12.82 4.10 2.64 1.46 0.95 59797 178.1 101.6 0.0 18.0 0.00 69.0 72.5 3.5 
1112 80.5 15.60 14.35 4.01 2.89 1.11 1.00 58601 165.5 84.6 0.0 4.0 0.00 71.0 72.0 1.0 
1113 66.1 15.10 13.84 4.00 2.91 1.09 1.00 59797 168.2 89.7 0.0 4.0 0.00 70.0 72.0 2.0 
1114 91.3 15.02 15.01 4.16 2.77 1.38 0.95 57405 181.1 93.1 0.0 10.6 2.00 70.0 71.5 1.5 
1115 78.8 16.82 14.35 4.19 2.94 1.25 0.90 59797 188.4 104.3 0.0 12.0 0.00 70.0 72.5 2.5 
1116 56.0 15.77 12.23 3.92 2.79 1.12 0.90 52621 152.5 82.3 0.0 6.5 0.00 69.0 72.0 3.0 
1117 58.5 15.16 13.16 4.00 2.83 1.16 0.80 59797 170.0 93.8 0.0 6.0 0.00 69.0 72.0 3.0 
1118 88.3 14.62 14.19 4.22 2.86 1.36 0.95 59797 192.1 101.3 0.0 16.0 0.00 68.0 71.0 3.0 
1119 55.5 17.70 12.94 3.95 2.82 1.12 1.00 55013 154.0 75.7 0.0 4.3 2.38 69.5 73.0 3.5 
1120 61.7 16.70 12.30 4.12 2.88 1.23 1.00 59797 197.5 99.7 0.0 14.0 0.00 70.0 72.0 2.0 
1121 78.4 17.30 12.48 4.20 2.95 1.25 1.05 59797 159.9 86.8 0.0 14.0 2.00 69.0 73.0 4.0 
1122 85.3 16.55 12.01 4.46 2.57 1.89 0.90 53817 177.3 93.6 2.0 11.0 0.00 69.5 71.5 2.0 
1123 74.6 16.40 13.59 4.12 2.92 1.20 0.90 53817 162.8 75.9 0.0 9.5 0.00 70.0 73.0 3.0 
1124 60.3 16.80 13.43 4.17 3.10 1.07 0.95 59797 170.6 93.2 0.0 16.0 0.00 68.0 72.0 4.0 
1125 86.6 16.50 15.09 4.30 3.05 1.25 1.00 53817 153.0 77.4 0.0 8.9 0.00 70.0 72.5 2.5 
1126 94.2 16.66 12.63 4.35 3.02 1.32 0.95 59797 200.8 103.5 4.0 4.0 0.00 70.5 73.5 3.0 
 ^ Entries 1101-1150=873 X B84, entries 1201-1250=890 X Hol7, entries 1301-1350=873 X Mol7, entries 2101-2150=8314, entries 
2201-2250=Mol7-Syn, entries 2301-2350=H73-Syn, entries 3101-3150=BS11(FR)C9, entries 3201-3250=BSC81(R)C9, entries 3301-
3350=8833(R)C9 
Table A5. (continued) 





























































































































SI&HD FB EH SI. SL DE PD SD RSI 
pi ha~^  cm cm % % % days days days 
59797 174.8 86.1 0.0 4.0 2.00 68.0 71.5 3.5 
52621 158.8 83.0 0.0 6.8 4.54 71.0 73.0 2.0 
59797 161.0 81.0 0.0 4.0 0.00 68.0 72.0 4.0 
56209 166.0 88.4 0.0 2.0 0.00 68.0 72.5 4.5 
58601 169.9 88.5 10.4 6.0 2.00 70.0 74.5 4.5 
53817 178.8 103.8 2.1 4.5 0.00 73.0 74.0 1.0 
59797 181.3 98.0 2.0 10.0 0.00 70.5 73.5 3.0 
59797 163.1 81.6 0.0 12.0 0.00 68.5 72.5 4.0 
57405 177.9 105.4 0.0 14.5 0.00 71.0 73.0 2.0 
53817 168.2 88.3 0.0 14.5 0.00 67.5 73.5 6.0 
59797 169.6 89.2 0.0 22.0 0.00 68.0 70.5 2.5 
52621 166.3 75.5 0.0 8.7 2.50 68.0 71.5 3.5 
59797 158.5 78.1 4.0 22.0 0.00 68.0 71.0 3.0 
58601 162.4 83.8 4.0 6.0 0.00 69.0 71.0 2.0 
58601 182.1 94.3 0.0 6.1 0.00 72.0 76.0 4.0 
56209 160.7 75.5 6.3 2.0 2.08 69.0 72.5 3.5 
50229 160.5 72.9 0.0 5.0 0.00 66.5 71.0 4.5 
59797 176.2 89.4 0.0 10.0 0.00 69.0 72.5 3.5 
47838 188.4 110.9 2.1 13.9 0.00 72.0 74.5 2.5 
50229 174.8 89.6 0.0 7.8 0.00 71.0 72.5 1.5 
58601 163.8 81.4 2.0 8.1 0.00 71.5 74.0 2.5 
55013 173.7 84.3 2.0 4.3 2.00 68.5 71.0 2.5 
59797 186.5 97.3 0.0 12.0 2.00 69.0 71.5 2.5 
55013 184.5 86.5 0.0 4.7 0.00 69.0 71.0 2.0 
49033 169.7 66.6 0.0 0.0 0.00 68.5 74.0 5.5 
44250 173.9 73.5 0.0 0.0 0.00 69.0 72.0 3.0 
44250 150.3 69.3 0.0 0.0 0.00 69.5 75.0 5.5 
57405 164.5 76.8 0.0 2.0 0.00 66.5 72.5 6.0 
55013 189.2 79.0 0.0 0.0 0.00 71.5 78.0 6.5 
59797 158.2 62.4 0.0 0.0 0.00 65.5 71.5 6.0 
Table as. (continued) 
Entry YD RN EL ED CD KD EP 




























































































































SXfiND FH EH RL SL DE FD SD £SI 
pi ha-1 cm cm « % % days days days 
59797 163.6 71.4 0.0 0.0 0.00 66.0 69.5 3.5 
47838 168.6 70.5 0.0 2.6 0.00 70.0 74.0 4.0 
56209 155.3 64.7 0.0 0.0 0.00 66.0 73.5 7.5 
58601 151.5 65.0 0.0 0.0 0.00 66.0 74.0 8.0 
38270 180.1 79.2 0.0 0.0 0.00 69.0 71.5 2.5 
40662 186.7 76.6 0.0 2.7 0.00 67.0 69.5 2.5 
38270 183.0 76.0 0.0 0.0 0.00 68.0 72.0 4.0 
59797 172.9 77.9 0.0 0.0 0.00 70.0 73.0 3.0 
46642 177.9 81.3 0.0 0.0 0.00 66.5 70.5 4.0 
57405 185.0 64.2 0.0 0.0 0.00 67.5 72.5 5.0 
51425 154.8 74.7 0.0 2.0 0.00 69.0 72.0 3.0 
56209 173.0 63.8 2.0 0.0 0.00 66.0 71.5 5.5 
59797 166.1 74.1 0.0 4.0 0.00 66.0 68.0 2.0 
56209 178.0 84.9 0.0 0.0 0.00 69.5 74.5 5.0 
56209 173.9 77.7 0.0 0.0 0.00 66.5 73.0 6.5 
47838 162.6 60.8 0.0 0.0 0.00 67.5 76.5 9.0 
56209 176.1 72.2 0.0 0.0 0.00 69.0 72.5 3.5 
50229 188.3 82.2 0.0 0.0 0.00 66.5 74.0 7.5 
58601 172.9 71.5 0.0 0.0 0.00 68.5 75.5 7.0 
59797 167.5 71.1 0.0 0.0 0.00 66.0 71.0 5.0 
49033 174.7 73.6 0.0 0.0 0.00 68.5 76.5 8.0 
45446 165.2 61.5 0.0 0.0 0.00 66.0 75.0 9.0 
59797 180.9 88.6 0.0 8.0 2.00 69.5 74.5 5.0 
58601 170.3 69.7 0.0 2.0 0.00 65.5 71.5 6.0 
55013 154.3 67.0 4.3 0.0 0.00 67.0 73.5 6.5 
49033 166.6 65.6 0.0 0.0 0.00 66.5 72.5 6.0 
45446 140.5 54.4 0.0 0.0 0.00 67.0 73.5 6.5 
49033 145.5 58.1 0.0 0.0 0.00 67.5 74.0 6.5 
52621 163.2 75.0 0.0 0.0 0.00 69.0 73.5 4.5 
58601 157.7 62.2 6.1 0.0 0.00 66.0 74.5 8.5 
Table as. (continued) 





























































































































STâBD FH EH KL SL DE PD SD RSl 
pi ha-1 cm cm % % % days days days 
56209 160.1 66.8 2.0 0.0 0.00 65.5 71.5 6.0 
45446 141.4 60.7 0.0 3.8 0.00 69.5 75.5 6.0 
41858 171.0 68.4 0.0 0.0 0.00 65.0 73.5 8.5 
37074 148.5 56.8 0.0 0.0 0.00 66.0 71.5 5.5 
53817 172.5 80.2 0.0 0.0 0.00 68.0 75.0 7.0 
45446 157.6 72.5 0.0 0.0 0.00 66.0 70.0 4.0 
59797 184.5 77.7 0.0 0.0 0.00 70.0 76.5 6.5 
51425 178.4 74.6 0.0 0.0 0.00 68.5 73.5 5.0 
51425 200.7 83.4 0.0 0.0 0.00 70.5 75.5 5.0 
59797 185.7 102.1 2.0 6.0 0.00 71.0 75.0 4.0 
56209 174.0 81.8 0.0 0.0 2.27 71.0 74.5 3.5 
53817 194.2 83.3 2.0 2.0 0.00 70.0 74.0 4.0 
58601 196.5 88.8 4.0 2.0 0.00 70,0 74.5 4.5 
55013 179.7 77.1 0.0 0.0 0.00 66.0 72.0 6.0 
58601 183.6 98.9 0.0 4.0 8.33 71.0 73.5 2.5 
59797 157.0 70.0 4.0 0.0 0.00 66.5 72.0 5.5 
41858 180.4 95.9 0.0 0.0 2.77 71.5 74.0 2.5 
53817 174.4 85.0 0.0 0.0 0.00 71.0 74.0 3.0 
58601 153.2 67.9 0.0 0.0 4.16 66.0 70.5 4.5 
8371 172.2 68.5 0.0 0.0 0.00 72.0 75.0 3.0 
59797 170.2 90.1 0.0 2.0 0.00 72.0 75.0 3.0 
52621 145.1 64.1 0.0 0.0 0.00 68.5 73.0 4.5 
59797 146.7 70.6 0.0 0.0 4.00 66.0 71.5 5.5 
57405 177.6 89.5 0.0 4.0 0.00 71.5 74.0 2.5 
52621 147.7 63.3 0.0 0.0 0.00 66.5 75.0 8.5 
59797 155.2 74.4 0.0 2.0 0.00 69.0 74.5 5.5 
59797 148.6 73.5 6.0 0.0 0.00 69.5 81.0 11.5 
49033 148.1 85.1 0.0 0.0 0.00 78.0 82.0 4.0 
58601 147.3 74.3 2.0 0.0 0.00 71.5 81.0 9.5 
58601 160.1 77.3 22.0 0.0 0.00 74.0 81.0 7.0 
Table as. (continued) 





























































































































SiaUD FH EH RL SL DE PD SD £SI 
pi ha"^  cm cm % % % days days days 
59797 154.1 84.7 0.0 0.0 0.00 71.5 76.0 4.5 
59797 168.0 95.8 0.0 0.0 0.00 72.0 78.5 6.5 
58601 151.0 80.0 0.0 0.0 0.00 71.0 78.0 7.0 
59797 163.1 79.6 0.0 0.0 0.00 74.0 80.0 6.0 
49033 179.1 84.1 0.0 5.8 2.08 66.5 73.5 7.0 
52621 179.4 87.0 0.0 12.0 2.63 69.0 71.0 2.0 
59797 191.7 101.3 0.0 0.0 2.00 70.0 73.5 3.5 
52621 172.2 79.8 0.0 9.0 4.54 68.0 73.0 5.0 
59797 155.9 67.1 0.0 4.0 0.00 66.0 71.0 5.0 
55013 176.9 78.9 0.0 4.7 0.00 67.5 71.0 3.5 
59797 186.3 94.3 0.0 0.0 2.00 68.0 71.0 3.0 
41858 200.5 106.3 0.0 0.0 2.94 73.0 74.5 1.5 
52621 173.0 91.6 0.0 13.8 0.00 72.5 73.5 1.0 
59797 206.9 100.1 0.0 4.0 6.00 69.5 73.0 3.5 
53817 189.2 96.8 2.0 2.0 0.00 70.0 81.0 11.0 
56209 183.5 90.1 2.1 2.0 0.00 66.0 74.5 8.5 
59797 178.5 84.0 2.0 2.0 0.00 71.0 77.5 6.5 
56209 162.0 93.5 2.1 0.0 0.00 72.0 76.5 4.5 
55013 171.3 88.1 0.0 2.1 0.00 67.0 77.5 10.5 
56209 172.9 76.6 0.0 0.0 0.00 66.0 73.5 7.5 
51425 192.4 86.9 0.0 0.0 0.00 70.0 75.0 5.0 
58601 194.6 95.4 0.0 4.0 0.00 63.0 66.5 3.5 
57405 177.0 92.7 0.0 4.1 0.00 73.5 78.0 4.5 
59797 184.7 97.1 0.0 2.0 4.00 69.5 73.5 4.0 
58601 206.6 106.4 2.0 0.0 0.00 71.5 74.5 3.0 
56209 171.5 86.9 2.1 0.0 0.00 71.0 75.5 4.5 
52621 177.7 89.5 0.0 2.1 2.38 67.0 74.5 7.5 
59797 165.9 68.9 0.0 0.0 0.00 66.0 74.0 8.0 
44250 176.0 70.1 0.0 2.9 0.00 69.5 74.5 5.0 
47838 163.0 75.2 0.0 0.0 0.00 66.5 72.0 5.5 
Table AS. (continued) 
Entry YD KH EL ED CD KD ZP 




























































































































STAND EH EH KL SI. DE SD SD ASl 
pi ha~^  cm cm % % % days days days 
28702 170.8 79.4 0.0 0.0 0.00 69.5 72.0 2.5 
59797 163.4 85.5 2.0 14.0 0.00 72.5 75.0 2.5 
59797 169.5 79.9 0.0 0.0 4.00 67.5 72.0 4.5 
59797 162.5 79.8 0.0 6.0 0.00 66.5 71.5 5.0 
45446 155.3 72.7 0.0 4.7 0.00 67.5 69.0 1.5 
47838 158.8 80.5 0.0 0.0 0.00 67.5 69.5 2.0 
43054 160.3 83.1 2.6 8.2 0.00 70.0 71.0 1.0 
56209 153.7 83.0 0.0 2.0 0.00 66.5 68.0 1.5 
57405 178.9 91.4 2.5 12.1 0.00 67.5 69.0 1.5 
32290 164.8 81.8 0.0 10.8 0.00 67.0 68.5 1.5 
47838 158.4 85.6 0.0 10.2 0.00 68.0 70.0 2.0 
56209 162.5 85.9 0.0 18.5 0.00 66.0 68.5 2.5 
44250 160.3 93.6 0.0 5.0 0.00 67.5 69.0 1.5 
58601 158.8 86.1 0.0 4.0 0.00 66.5 68.5 2.0 
53817 164.1 79.8 0.0 24.4 0.00 63.5 66.0 2.5 
50229 155.0 82.8 0.0 4.5 0.00 68.0 69.0 1.0 
56209 172.5 87.7 8.3 15.1 0.00 68.0 69.0 1.0 
52621 164.9 85.4 0.0 22.9 0.00 68.0 70.5 2.5 
56209 157.5 82.2 0.0 14.8 0.00 66.0 68.0 2.0 
44250 168.5 92.9 0.0 16.2 2.63 67.5 69.5 2.0 
47838 166.6 87.6 0.0 2.1 0.00 68.0 69.0 1.0 
50229 179.9 95.4 0.0 18.7 0.00 70.5 71.5 1.0 
43054 166.4 90.6 5.2 8.8 0.00 66.5 69.0 2.5 
47838 190.6 95.6 0.0 10.0 5.01 67.0 68.0 1.0 
53817 118.4 60.9 10.0 0.0 0.00 71.0 74.0 3.0 
49033 142.0 71.5 2.9 0.0 0.00 68.5 70.0 1.5 
49033 124.8 57.2 0.0 4.0 0.00 69.0 70.0 1.0 
47838 134.1 59.5 0.0 0.0 0.00 66.0 68.5 2.5 
50229 143.6 62.7 4.3 2.1 0.00 71.0 77.0 6.0 
44250 141.2 72.6 8.3 2.7 0.00 72.5 74.0 1.5 
Table AS. (continued) 
Entry TD RN EL ED CD KD EP 
g pl~^  
2127 38. 4 
2128 57. 3 
2129 54. 3 
2130 32. 8 
2131 77, .9 
2132 74 .6 
2133 79, .3 
2134 114 .4 
2135 78 .3 
2136 72 .2 
2137 72 .6 
2138 77 .5 
2139 74 .5 
2140 64 .1 
2141 65 .8 
2142 73 .8 
2143 85 .7 
2144 86 .6 
2145 69 .5 
2146 56 .1 
2147 53 .6 
2148 89 .5 
2149 77 .2 
2150 87 .2 
2201 84 .8 
2202 44 .8 
2203 77 .0 
2204 62 .7 
2205 73 .4 





























































































STAND FH EH RL SL DE PD SD ASl 
pi ha~^  cm cm % % % days days days 
45446 152.7 78.5 2.7 0.0 0.00 69.5 72.5 3.0 
52621 122.0 65.6 0.0 11.6 0.00 70.5 73.5 3.0 
58601 124.0 64.4 0.0 0.0 0.00 68.0 71.5 3.5 
34682 136.5 69.5 0.0 0.0 0.00 71.5 74.0 2.5 
58601 163.5 89.0 0.0 14.0 0.00 66.5 68.5 2.0 
57405 158.4 81.4 0.0 10.8 c.oo 66.5 70.0 3.5 
57405 169.5 97.5 0.0 10.4 0.00 69.5 71.0 1.5 
57405 177.9 88.6 0.0 12.5 0.00 66.0 68.5 2.5 
59797 156.6 84.2 0.0 2.0 2.00 67.5 70.0 2.5 
59797 172.9 101.3 2.0 10.0 0.00 68.0 69.5 1.5 
57405 154.7 87.2 0.0 6.1 0.00 66.0 68.0 2.0 
58601 176.5 85.8 0.0 2.0 0.00 65.5 68.5 3.0 
59797 169.0 86.0 0.0 22.0 0.00 66.0 69.5 3.5 
49033 156.3 77.3 0.0 2.0 0.00 66.0 70.5 4.5 
55013 157.2 83.1 0.0 2.0 0.00 68.0 70.5 2.5 
56209 162.2 89.5 2.0 8.5 0.00 68.5 70.5 2.0 
59797 144.4 74.7 4.0 10.0 0.00 65.5 67.5 2.0 
53817 167.3 84.3 6.8 15.2 0.00 67.5 69.0 1.5 
53817 142.3 76.5 0.0 2.1 0.00 66.0 69.5 3.5 
51425 162.8 76.6 11.9 7.0 0.00 68.0 70.5 2.5 
56209 153.5 76.0 2.0 4.3 0.00 69.0 71.0 2.0 
53817 145.0 81.3 0.0 0.0 0.00 67.5 68.5 1.0 
56209 146.4 80.5 0.0 6.4 0.00 65.5 69.0 3.5 
53817 154.6 76.3 0.0 19.3 0.00 65.0 67.0 2.0 
56209 167.4 72.5 2.2 0.0 2.27 68.0 71.0 3.0 
59797 133.3 49.4 0.0 2.0 0.00 65.5 70.0 4.5 
58601 167.0 78.0 4.1 4.0 2.00 67.0 73.5 6.5 
59797 157.1 73.0 0.0 6.0 2.00 67.5 71.0 3.5 
51425 164.6 77.6 0.0 0.0 0.00 67.0 71.5 4.5 
58601 163.6 77.4 0.0 2.0 0.00 71.5 76.0 4.5 
Table A5. (continued) 



























































































































SI&ND PH EH RL SL DE PD SD £SI 
pl ha-1 cm cm % % « days days days 
59797 160.4 70.7 0.0 0.0 0.00 69.0 73.5 4.5 
56209 160.8 75.2 6.2 0.0 0.00 67.5 72.0 4.5 
46642 175.6 80.5 0.0 7.6 2.50 70.5 76.5 6.0 
58601 184.8 81.8 0.0 0.0 0.00 67.0 72.0 5.0 
59797 175.3 82.0 0.0 2.0 2.00 71.0 75.5 4.5 
59797 169.4 81.1 0.0 4.0 0.00 67.5 72.5 5.0 
59797 166.8 75.7 0.0 4.0 0.00 70.5 74.0 3.5 
53817 167.1 72.8 0.0 2.5 2.50 68.0 73.0 5.0 
55013 180.1 85.6 0.0 0.0 0.00 72.5 76.5 4.0 
40662 167.1 72.9 0.0 3.1 3.12 68.5 74.0 5.5 
58601 155.2 74.2 0.0 0.0 0.00 67.5 72.0 4.5 
57405 161.8 74.8 0.0 0.0 0.00 68.5 73.0 4.5 
58601 161.4 71.5 2.0 6.0 0.00 66.5 71.5 5.0 
59797 171.4 83.6 0.0 2.0 0.00 67.5 72.0 4.5 
53601 173.9 75.6 0.0 4.1 4.16 71.0 74.0 3.0 
55013 174.5 77.0 0.0 2.1 2.17 66.0 70.5 4.5 
60993 178.2 77.4 0.0 5.8 7.76 69.5 73.0 3.5 
56209 174.3 77.4 0.0 0.0 0.00 71.0 74.5 3.5 
59797 175.5 80.9 0.0 4.0 0.00 69.0 72.0 3.0 
56209 170.8 84.9 0.0 0.0 0.00 70.0 72.5 2.5 
59797 163.4 74.1 0.0 0.0 0.00 67.0 72.5 5.5 
59797 183.8 81.6 2.0 6.0 0.00 69.0 73.0 4.0 
58601 166.9 76.6 0.0 6.2 0.00 71.0 75.5 4.5 
59797 163.6 68.8 0.0 4.0 0.00 66.0 69.5 3.5 
31094 167.8 76.1 0.0 0.0 0.00 68.5 71.0 2.5 
55013 157.9 73.2 6.0 2.3 0.00 70.0 74.0 4.0 
52621 172.9 81.7 0.0 0.0 0.00 69.5 74.0 4.5 
46642 188.6 86.6 0.0 0.0 0.00 69.5 72.5 3.0 
57405 172.7 77.3 8.6 0.0 2.00 68.0 72.5 4.5 
47838 166.8 78.0 2.0 0.0 0.00 70.5 72.0 1.5 
Table A5. (continued) 
Entry YD FN EL ED CD KD EP 


























































































































STAND FH EH KL SL DE FD SD &SI 
pi ha"^  cm cm % % % days days days 
59797 184.3 88.5 0.0 4.0 2.00 71.0 75.0 4,0 
58601 179.6 80.2 0.0 4.0 0.00 71.5 78.0 6.5 
59797 172.7 76.2 0.0 2.0 0.00 67.0 71.0 4.0 
58601 190.1 84.9 0.0 0.0 2.08 72.0 76.0 4.0 
51425 163.5 72.9 15,7 2.0 0.00 69.5 72.0 2.5 
57405 154.0 75.7 2.0 0.0 0.00 70.5 72.5 2.0 
59797 156.2 71.5 2.0 0.0 0.00 70.0 73.0 3.0 
58601 148.4 73.6 2.0 12.2 0.00 66.0 70.5 4.5 
58601 160.7 62.1 4.1 0.0 0.00 68.0 73.0 5.0 
59797 143.3 55.5 0.0 2.0 0.00 69.5 76.5 7.0 
39466 175.7 74.4 0.0 0.0 0.00 71.0 75.5 4.5 
52621 151.0 70.1 0.0 5.0 0.00 72.5 76.5 4.0 
59797 154.0 72.1 0.0 2.0 0.00 67.5 71.0 3.5 
59797 153.9 68.3 18.0 0.0 0.00 69.5 76.0 6.5 
57405 147.6 73.0 0.0 2.0 0.00 65.5 69.5 4.0 
49033 155.7 70.1 0.0 0.0 3.12 66.5 69.0 2.5 
52621 162.2 79.4 0.0 0.0 2.63 71.0 76.0 5.0 
57405 166.6 86.3 0.0 6.3 0.00 66.5 72.0 5.5 
57405 165.9 73.9 0.0 0.0 0.00 65.0 69.0 4.0 
58601 162.6 91.2 2.0 10.4 0.00 69.0 74.0 5.0 
59797 170.4 77.7 0.0 0.0 0.00 69.0 73.0 4.0 
59797 165.1 78.2 0.0 0.0 0.00 67.0 70.5 3.5 
59797 176.5 78.0 10.0 8.0 2.00 68.0 72.5 4.5 
56209 174.1 89.0 0.0 12.8 0.00 70.5 76.5 6.0 
41858 159.6 70.1 0.0 0.0 0.00 64.5 68.0 3.5 
57405 189.2 91.7 18.0 4.1 0.00 70.5 74.0 3.5 
57405 168.5 73.2 0.0 0.0 0.00 66.5 70.5 4.0 
59797 179.2 89.1 4.0 0.0 0.00 69.0 71.0 2.0 
59797 155.0 70.6 0.0 8.0 2.00 61.5 64.0 2.5 
59797 173.8 78.9 8.0 0.0 0.00 70.5 76.0 5.5 
Table as. (continued) 
Entry ÏD EN EL ED CD KD EP 




























































































































SXaND FH EH BL SL DE PD SD £SI 
pl ha-1 cm cm % % % days days days 
52621 166.5 70.2 0.0 0.0 0.00 65.5 69.5 4.0 
59797 168.1 86.6 0.0 2.0 0.00 65.5 70.0 4.5 
59797 175.5 82.2 0.0 0.0 0.00 67.5 72.0 4.5 
55013 150.7 66.6 0.0 0.0 0.00 64.0 68.0 4.0 
56209 161.9 63.8 0.0 2.2 0.00 64.0 68.0 4.0 
57405 166.4 81.8 0.0 2.1 2.17 68.0 70.0 2.0 
58601 161.3 73.2 18.3 6.0 2.00 62.5 64.0 1.5 
43054 147.6 66.3 0.0 2.6 0.00 67.0 68.5 1.5 
59797 184.6 90.5 0.0 4.0 2.00 68.0 73.0 5.0 
59797 172.8 74.4 0.0 0.0 0.00 66.0 71.5 5.5 
55013 163.4 81.8 13.9 6.3 4.00 64.5 67.5 3.0 
59797 186.1 100.3 4.0 26.0 4.00 69.5 71.5 2.0 
55013 174.0 91.7 10.4 12.8 0.00 70.0 74.0 4.0 
59797 165.3 78.5 2.0 0.0 0.00 66.0 69.0 3.0 
59797 179.7 86.2 0.0 2.0 0.00 66.5 72.5 6.0 
59797 192.3 96.2 2.0 2.0 0.00 69.0 73.5 4.5 
57405 184.4 86.0 0.0 8.3 0.00 69.0 73.0 4,0 
57405 167.0 82.5 0.0 10.0 2.00 64.0 68.5 4.5 
59797 157.9 76.7 0.0 0.0 0.00 65.0 68.5 3.5 
59797 177.3 87.1 0.0 6.0 0.00 64.0 69.0 5.0 
59797 173.6 73.8 0.0 2.0 0.00 66.0 69.0 3.0 
58601 190.5 108.5 6.2 2.0 0.00 70.0 74.0 4.0 
58601 190.9 89.0 0.0 4.0 0.00 69.0 76.0 7.0 
58601 171.3 75.3 0.0 0.0 0.00 64.0 68.5 4.5 
59797 173.4 70.6 0.0 4.0 0.00 63.5 66.0 2.5 
57405 179.3 79.0 0.0 0.0 2.00 66.0 68.0 2.0 
58601 173.9 84.5 0.0 12.2 2.00 66.0 69.0 3.0 
58601 171.3 75.2 0.0 0.0 0.00 65.0 68.5 3.5 
58601 175.9 83.8 0.0 6.2 0.00 66.5 70.0 3.5 
56209 169.0 74.5 2.0 8.5 0.00 65.0 67.5 2.5 
Table AS. (continued) 




























































































































SXfiND FH EH RL SL DE FD SD &SI 
pi ha~^  cm cm % % % days days days 
57405 171.2 80.2 0.0 2.1 2.00 66.0 69.5 3.5 
59797 162.6 78.1 0.0 14.0 0.00 66.0 70.0 4.0 
53817 187.0 80.8 0.0 2.0 0.00 68.5 70.5 2.0 
59797 178.9 83.9 0.0 6.0 0.00 68.5 71.0 2.5 
59797 170.6 86.0 16.0 10.0 0.00 74.5 83.0 8.5 
47838 155.1 72.6 0.0 6.5 0.00 75.5 81.0 5.5 
57405 145.7 71.7 6.0 18.5 0.00 75.0 83.0 8.0 
52621 137.0 68.1 0.0 7.2 0.00 74.5 81.5 7.0 
32290 145.0 72.0 70.0 3.3 0.00 83.0 86.0 3.0 
59797 149.2 67.3 4.0 4.0 0.00 72.5 79.5 7.0 
51425 163.9 86.1 18.6 18.8 0.00 74.5 78.0 3.5 
57405 149.8 79.4 41.7 4.3 0.00 74.5 78.5 4.0 
53817 170.3 87.8 37.5 4.0 0.00 72.5 76.5 4.0 
57405 161.8 81.0 27.2 8.3 0.00 74.5 79.0 4.5 
53817 190.3 104.5 0.0 35.2 0.00 69.5 73.0 3.5 
58601 188.8 96.7 0.0 12.2 0.00 71.0 74.5 3.5 
59797 199.0 115.5 2.0 24.0 0.00 69.0 72.0 3.0 
58601 221,0 111.7 22.9 10.0 0.00 69.5 75.5 6.0 
46642 205.6 113.7 2.6 26.0 0.00 69.5 71.0 1.5 
52621 215.2 100.3 4.5 9.0 0.00 67.0 70.0 3.0 
59797 217.4 112.6 2.0 8.0 0.00 67.5 72.5 5.0 
59797 200.8 94.4 0.0 8.0 0.00 68.5 72.5 4.0 
47838 190.2 85.7 0.0 2.3 0.00 69.0 72.0 3.0 
52621 177.2 87.0 0.0 27.7 0.00 69.0 73.0 4.0 
26310 225.7 108.0 0.0 0.0 0.00 72.0 73.5 1.5 
59797 209.9 104.1 0.0 6.0 0.00 68.5 71.0 2.5 
58601 200.1 110.2 0.0 16.1 0.00 69.0 72.0 3.0 
57405 191.4 107.7 0.0 25.3 2.00 72.5 73.0 0.5 
59797 184.6 84.7 0.0 12.0 0.00 69.5 71.0 1.5 
49033 241.5 124.6 0.0 17.2 2.38 71.5 74.0 2.5 
Table S3. (continued) 
Entry ÏD RN ËL ËD CD ïm ËP 


























































































































SXaND FH SH RL SL DE FD SD £SI 
pi ha-1 cm cm % % % days days days 
38270 218.5 121.6 0.0 24.7 0.00 72.5 75.0 2.5 
51425 218.7 110.9 0.0 14.7 0.00 72.0 73.5 1.5 
58601 212.7 120.0 0.0 42.9 0.00 68.0 73.0 5.0 
34682 217.6 109.7 0.0 12.5 0.00 73.0 73.5 0.5 
55013 181.8 89.0 4.3 36.9 0.00 71.5 73.5 2.0 
59797 189.3 97.0 0.0 24.0 0.00 70.5 71.0 0.5 
53817 192.4 111.0 0.0 17.8 2.38 71.0 74.0 3.0 
59797 173.8 94.3 0.0 12.0 0.00 69.5 71.0 1.5 
56209 196.8 94.4 0.0 12.8 2.00 69.5 70.0 0.5 
56209 185.2 84.3 0.0 34.7 2.00 70.0 72.0 2.0 
50229 185.2 84.8 0.0 16.5 0.00 66.5 68.5 2.0 
50229 180.6 99.6 0.0 24.0 2.50 71.0 74.0 3.0 
59797 160.4 72.6 2.0 6.0 0.00 65.0 67.5 2.5 
58601 202.5 105.5 2.0 20.2 0.00 69.5 74.5 5.0 
59797 151.1 81.8 0.0 6.0 0.00 73.5 77.0 3.5 
58601 177.9 86.9 0.0 2.0 2.00 71.0 74.0 3.0 
53817 153.9 77.4 0.0 6.5 0.00 71.0 75.0 4.0 
20331 155.2 92.1 8.3 4.5 0.00 76.0 78.0 2.0 
35878 181.4 83.5 0.0 3.3 0.00 73.5 75.5 2.0 
58601 172.1 93.0 0.0 20.2 0.00 71.0 74.5 3.5 
53817 153.0 84.1 0.0 19.9 2.38 71.0 74.0 3.0 
59797 167.9 91.9 0.0 16.0 0.00 72.0 75.0 3.0 
59797 153.8 72.8 0.0 4.0 2.00 68.0 71.5 3.5 
56209 161.9 85.2 0.0 18.8 0.00 70.0 74.5 4.5 
59797 162.7 65.8 0.0 2.0 0.00 64.5 70.0 5.5 
59797 152.8 53.8 2.0 0.0 0.00 64.5 69.5 5.0 
55013 154.1 65.7 0.0 0.0 0.00 63.0 66.0 3.0 
59797 158.7 75.7 2.0 4.0 0.00 63.5 67.5 4.0 
59797 148.5 57.1 2.0 0.0 0.00 63.0 66.0 3.0 
58601 159.1 68.3 0.0 0.0 0.00 64.5 71.5 7.0 
Table AS. (continued) 



























































































































SIAND FH EH RL SL DE FD SD âSI 
pi ha-1 cm cm % % % days days days 
58601 178.0 75.7 2.0 0.0 0.00 68.0 74,0 6,0 
51425 166.5 78.4 2.3 2.2 0.00 68.0 76,5 8,5 
59797 162.8 59.1 0.0 0.0 0.00 66.0 76.5 10,5 
59797 147.4 62.0 0.0 0.0 0.00 65.5 71.5 6.0 
59797 154.9 72.5 2.0 2.0 0.00 69.0 75,0 6.0 
59797 155.5 69.7 16.0 14.0 0.00 65.0 69,5 4.5 
59797 147.2 64.9 0.0 2.0 0.00 66.0 72.5 6.5 
53817 163.1 77.9 0.0 4.5 0.00 68.5 71.5 3.0 
59797 152,6 57.1 0.0 0.0 0.00 62.0 68.5 6.5 
59797 153.7 77.9 0.0 2.0 0.00 66.0 71.0 5.0 
58601 154,3 68.9 0.0 0.0 0.00 66.0 71.5 5.5 
59797 159.5 73.4 0.0 4.0 0.00 66.5 75.5 9.0 
57405 166.1 74.1 2.0 0.0 0.00 65.5 71.0 5.5 
58601 155.6 66.6 0.0 4.0 0.00 62.5 67.0 4.5 
59797 158.0 68.4 2.0 2.0 0.00 64.5 69,5 5.0 
55013 149.3 59.9 0.0 0.0 0.00 66.0 71.0 5.0 
59797 174.9 80.5 0.0 4.0 2.00 64.0 67.5 3.5 
59797 153.8 69.8 0.0 4.0 0.00 66.0 69.5 3.5 
59797 171.2 80.3 0.0 8.0 0.00 66.0 70.0 4.0 
55013 177.4 78.6 4.7 4.7 0.00 64.5 69.0 4.5 
59797 167.7 75.0 0.0 0.0 0.00 62.5 66.0 3.5 
59797 163.7 71.6 0.0 0.0 0.00 63.5 69.0 5.5 
59797 151.7 63.2 16.0 4.0 0.00 65.0 72.0 7.0 
55013 156.6 74.3 0.0 4.3 0.00 65.5 70.5 5.0 
44250 166.4 77.6 0.0 8.9 0.00 67,0 70.0 3.0 
59797 153.3 67.3 2.0 4.0 0.00 61,5 67.5 6.0 
59797 154.7 62.6 0.0 4.0 0.00 64,0 66.0 2.0 
59797 161.4 74.6 0.0 4.0 0.00 67.0 69.5 2.5 
59797 153.7 62.9 2.0 0.0 0.00 61,0 64.0 3.0 
59797 166.9 69.7 0.0 0.0 0.00 66,0 71,0 5.0 
Table AS. (continued) 
Entry YD RH EL ED CD KD EP 




























































































































STAND FH EH RL SL DE FD SD ASI 
pi ha~^  cm cm % % % days days days 
59797 163.4 67.3 0.0 10.0 0.00 65.5 68.0 2.5 
59797 181.3 82.9 0.0 0.0 0.00 65.5 69.5 4.0 
39466 179.3 75.5 0.0 3.1 0.00 66.0 72.0 6.0 
58601 164.4 72.0 0.0 4.0 0.00 66.0 71.0 5.0 
59797 174.6 84.8 0.0 2.0 0.00 66.5 70.0 3.5 
59797 169.4 67.7 0.0 2.0 0.00 64.0 69.0 5.0 
59797 181.9 78.8 0.0 12.0 0.00 64.5 68.5 4.0 
59797 156.8 65.3 0.0 4.0 0.00 64.0 66.5 2.5 
59797 179.0 72.7 0.0 4.0 0.00 65.0 70.0 5.0 
59797 168.8 64.5 0.0 0.0 0.00 65.0 71.5 6.5 
59797 175.6 83.5 0.0 10.0 0.00 67.5 69.0 1.5 
57405 162.9 66.4 0.0 2.0 0.00 63.0 66.5 3.5 
59797 160.5 74.1 0.0 0.0 0.00 64.0 67.5 3.5 
55013 174.1 79.0 0.0 6.3 0.00 68.0 72.5 4.5 
51425 197.8 87.1 0.0 8.7 0.00 68.0 72.0 4.0 
59797 213.9 96.4 8.0 18.0 0.00 68.0 74.0 6.0 
59797 168.3 74.0 4.0 4.0 0.00 64.0 68.5 4.5 
55013 205.9 90.7 4.3 4.3 0.00 67.5 71.0 3.5 
59797 212.8 110.8 0.0 4.0 2.00 73.0 77.0 4.0 
52621 184.0 82.3 0.0 9.2 0.00 67.0 72.5 5.5 
59797 203.7 102.5 16.0 12.0 2.00 67.5 70.0 2.5 
59797 188.8 73.7 8.0 4.0 2.00 68.0 70.0 2.0 
52621 174.9 76.7 6.5 7.1 0.00 65.0 69.5 4.5 
59797 172.3 74.9 0.0 8.0 0.00 62.5 65.0 2.5 
59797 180.1 64.9 10.0 0.0 0.00 65.0 67.0 2.0 
59797 199.6 80.1 0.0 0.0 0.00 68.0 74.5 6.5 
58601 192.0 93.5 0.0 4.1 0.00 67.5 71.5 4.0 
59797 177.2 74.5 2.0 0.0 0.00 67.0 71.5 4.5 
59797 169.1 59.6 2.0 0.0 0.00 64.5 67.5 3.0 
59797 191.3 89.8 0.0 4.0 0.00 67.5 70.5 3.0 
Table A5. (continued) 




























































































































SiaUD FH EH RL SI. DE PD SD ASI 
pi ha~^  cm cm % % % days days days 
59797 194.0 80.8 2.0 2.0 0.00 68.5 71.0 2.5 
59797 179.5 74.6 2.0 2.0 0.00 63.5 67.5 4.0 
58601 184.3 76.6 0.0 6.2 0.00 64.5 67,0 2.5 
59797 184.9 76.8 4.0 2.0 0.00 65.0 69,5 4.5 
59797 192.7 80.2 0.0 6.0 0.00 63.5 65,5 2.0 
59797 185.6 79.8 2.0 2.0 0.00 67,5 72.0 4.5 
59797 192.5 75.4 2.0 2.0 0.00 66.0 68.0 2.0 
56209 205.1 93.3 0.0 10.5 2.00 69.5 72.5 3.0 
58601 177.1 61.9 2.0 4.0 0.00 67.0 71.0 4.0 
53817 182.8 80.0 0.0 2.0 0.00 68.5 71.0 2.5 
59797 187.2 74.2 0.0 0.0 0.00 69,0 73.0 4.0 
59797 185.1 89.2 0.0 18.0 0.00 69.0 70.0 1.0 
59797 175.5 64.4 0.0 2.0 0.00 66.0 68.5 2.5 
57405 202.1 89.5 4.1 0.0 2.17 67.5 71.0 3.5 
53817 148.2 67.2 22.2 6.5 0.00 71.0 81.0 10.0 
59797 178.7 92.7 16.0 2.0 0.00 78.0 82.5 4.5 
50229 161.3 64.2 22.3 4.3 0.00 70.5 75.0 4.5 
31094 153.2 75.6 10.0 0.0 0.00 81.5 84.0 2.5 
37074 157.2 57.5 32.6 2.0 0.00 78.0 81.5 3.5 
32290 169.2 68.5 20.8 6.2 0.00 77,5 81.5 4.0 
34682 146.9 60.5 59.0 0.0 0.00 80,5 84.5 4.0 
41858 148.5 56.6 36.9 0.0 0.00 72,5 74.5 2.0 
45446 163.9 65.3 37.7 0.0 0.00 76,5 81.0 4.5 
33486 161.7 73.5 42.6 4.0 0.00 72.5 77.0 4.5 
59797 192.4 94.2 2.0 0.0 0.00 67.5 69.5 2.0 
59797 174.3 66.7 0.0 12.0 2.00 62.0 66.0 4,0 
59797 195.2 80,1 0.0 0.0 0.00 65.0 72.0 7.0 
53817 202.7 98.0 0.0 10.5 0.00 68.5 71.0 2.5 
51425 212.6 100.4 7.1 14.2 2.27 66.5 70.0 3.5 
59797 200.3 83.8 0.0 2.0 0.00 65.5 69.5 4.0 
Table AS. (continued) 
Entry YD RN EL ED CD KD EP STAND FH EH RL SL DE PD SD ASI 
g pl"^  cm cm cm cm cm no. pi ha"^  cm cm % % % days days days 
3347 94.7 18.97 12.76 4.60 2.85 1.74 0.95 58601 186.9 85.5 0.0 20.3 0.00 65.5 67.5 2.0 
3348 91.5 19.60 14.92 4.43 2.99 1.43 1.00 59797 211.8 88.9 0.0 10.0 0.00 66.5 70.5 4.0 
3349 104.3 19.60 14.16 4.43 2.85 1.58 1.00 58601 201.8 81.8 0.0 0.0 0.00 66.5 70.0 3.5 
3350 101.4 18.80 14.60 4.35 2.97 1.37 1.00 59797 186.6 78.5 0.0 4.0 0.00 62.0 65.0 3.0 
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APPENDIX B. DATA ANALYSES FOR ANKENY, 1991 
Table Bl. Mean squares of the analysis of variance with entries within population pooled across sets for Ankeny, 1991 
Source of Mean squares 
variation df Yield KN EL ED CD KD EP 
(g plant" no.^  cm'' cm  ^ cm  ^ cm'' no.^  
Set (S) 4 4045.29 1.39 46.60 0.580 0.329 0.509 0.049 
Pop CP) 8 16580.91** 279.17** 227.04** 6.519** 3.608** 1.558* 1.779** 
S*P 32 896.69 1.79** 16.66** 0.130** 0.038 0.072** 0.065** 
Eep/S/P 45 746.14 0.51 7.06 0.047 0.022 0.035 0.021 
Entries/S/P 405 569.29** 2.68** 7.61** 0.075** 0.048** 0.046** 0.033** 
Entries/S-Pl^  45 645.24** 1.79** 3.73 0.076** 0.026** 0.035* 0.013 
Entries/S-P2 45 763.84** 1.74** 5.50* 0.099** 0.045** 0.047** 0.036** 
Entries/S-P3 45 553.70** 2.89** 3.73 0.085** 0.073** 0.035* 0.013 
Entries/S-P4 45 267.68 0.87** 7.02** 0.026 0.051** 0.044** 0.045** 
Entries/S-P5 45 578.96** 1.60** 7.71** 0.061** 0.036** 0.036* 0.027* 
Entries/S-P6 45 711.24** 4.59** 5.78* 0.100** 0.055** 0.053** 0.019 
Entries/S-P7 45 790.49** 4.69** 18.42** 0.085** 0.047** 0.042** 0.079** 
Entries/S-P8 45 270.15 1.74** 12.19** 0.048** 0.040** 0.056** 0.050** 
Entries/S-P9 45 542.31** 3.78** 4.38 0.097** 0.061** 0.069** 0.013 
Error 405 324.82 0.53 3.67 0.027 0.014 0.023 0.020 
0.77 0.94 0.80 0.89 0.90 0.80 0.79 
Overall mean 89.42 14.41 15.84 3.95 2.66 1.29 1.09 
Overall C.V. 20.15 5.06 12.09 4.22 4.50 1L89 13.01 
*,** Significant at the 0.05 and 0.01 probabiliiy levels, respective .^ 
+ Population l(Pl) =B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=BSCB1CR)C9, and P9=BSSS(R)C9. 
Table B2. Mean squares of the aoatysis of variance vdth entries witbin population pooled across sets for Ankeny, 1991 
Source of Mean squares 
variation df STAND  ^ PH EH EL SL DE 
(plants ha" )^^  cm'' cm  ^ %"• 
Set (S) 4 25598650.40 7880.20 919.05 2621.78 81.14 0.47 
Pop (P) 8 4441642.44* 12778.72** 6458.49** 3952.29* 371.53** 4.67* 
S*P 32 1546821.85 509.96 279.40* 1476.85** 90.34** 1.89 
Rep/SyP 45 1143220.02 382.59 136.79 276.31 42.26 1.85 
Entries/S/P 405 1221790.97** 239.00** 129.32** 629.73** 20.02** 1.74 
Entries/S-Pl^  45 1371304.62** 301.65** 157.82** 648.22** 4.80 0 
Entries/S-P2 45 1455151.77** 325.50** 101.14** 622.85** 4.44 0.51 
Entries/S-P3 45 2141503.34** 259.16** 157.54** 391.04* 2.07 0.94 
Entries/S-P4 45 1119763.16** 173.50** 81.73** 480.67** 121.31** 0.59 
Entries/S-P5 45 1621384.00** 198.44** 82.85** 494.64** 2.61 2.19 
Entries/S-P6 45 542114.12* 159.79** 111.34** 755.49** 9.49 10.75** 
Entries/S-P7 45 1073167.28** 331.86** 138.78** 865.78** 15.78 0 
Entries/S-P8 45 765812.47** 186.45** 108.47** 780.61** 11.30 0.22 
Entries/S-P9 45 905917.95** 214.63** 224.23** 628.25** 8.36 0.47 
Error 405 368246.58 54.12 25.23 265.48 12.54 1.71 
 ^ Mean squares of STAND are multiplied by 10" .^ 
*,** S^nificant at the 0.05 and 0.01 probability levels, reqaectivefy. 
 ^ Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(IB)C9, 
P8=BSCB1(R)C9, andP9=BSSS(R)C9. 
Table B3. Within-plot mean squares of the anatysis of variance for Ankeny, 1991 
Source of 
variation df Yield df EN df EL df ED df CD df PH df EH 
Within Plot^  
(g plant"-^ )'' no.^  cm  ^ cm  ^ cm  ^ cm  ^ cm.^  
P1Î 505 1171.80 839 2.89 497 4.64 496 0.09 498 0.04 895 135.16 894 78.94 
P2 495 1082.78 783 2.37 486 6.73 440 0.10 485 0.04 889 161.89 877 104.48 
P3 499 1977.31 797 2.76 491 6.37 485 0.13 489 0.05 862 169.15 854 125.34 
P4 503 682.54 844 2.24 502 5.05 499 0.07 498 0.04 864 127.07 882 77.36 
P5 495 1604.66 823 2.03 479 8.96 472 0.12 478 0.05 880 142.28 867 88.58 
P6 526 1383.86 869 3.67 520 5.21 517 0.12 520 0.06 900 177.92 894 95.39 
P7 519 790.07 864 3.48 514 4.61 511 0.09 513 0.04 899 235.47 896 133.21 
P8 529 600.14 887 2.90 529 4.10 529 0.10 526 0.05 898 153.83 897 98.59 
P9 540 1348.97 864 4.12 537 5.94 533 0.12 535 0.05 900 161.64 896 118.70 
 ^ Harmonic means for number of plants measured within each plot for each population were: PI=9.0, P2=8.5, P3=8.5, P4=7.9, 
P5=8.2,P6=9.6, P7=9.5, P8=9.5, andP9=10. 
Î Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 XMol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=BSCB1(R)C9, andP9=BSSS(R)C9. 
Table B4. Mean of traits by population pooled across sets in Ankeny, 1991 (n=100) 
Pop YD RN £L ED CD KD BP STAND PB EH RL SL DE 
g pl-1 cm cm cm cm cm no. pi ha-1 cm cm % % % 
Pl^  92.4 16.05 14.5 4.24 2.96 1.28 1.02 47646 160.6 82.4 21.9 0.9 0.00 
P2 62.4 12.06 15.2 3.51 2.41 1.10 0.97 47814 163.2 70.8 15.8 0.5 0.07 
P3 93.4 13.92 15.3 4.07 2.65 1.42 0.98 46976 172.3 84.7 16.6 0.4 0.20 
P4 93.4 13.78 17.9 3.83 2.62 1.20 1.22 45996 156.7 81.2 16.5 6.5 0.13 
PS 92.5 12.09 16.9 3.79 2.47 1.32 1.02 48842 163.5 73.2 23.2 0.5 0.31 
PG 90.6 16.30 14.4 4.18 2.86 1.32 1.01 51186 164.9 77.8 17.7 1.1 0.68 
P7 104.5 14.78 18.3 3.87 2.47 1.39 1.36 48220 186.2 95.8 35.1 2.4 0.00 
PS 75.0 14.19 15.0 3.77 2.65 1.12 1.14 52071 157.4 70.6 25.6 1.2 0.04 
P9 100.0 16.50 14.7 4.26 2.83 1.43 1.02 51114 186.0 83.6 25.8 1.2 0.12 
XSDQ 
-OS 8-3 0.37 1.1 0.10 0.05 0.07 0.07 3447 6.3 4.6 10.6 2.6 0.38 
 ^ Population 1(P1)=B73 X B84, P2=B90 X Hol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FE)C9, P8=BSCB1(R)C9, 
and P9=BSSS(R)C9. 
Table B5. Mean of traits by entry in ankeny, 1991 (n=2) 
Entry ÏO RH EL ED CD KD £F SX2UID FH EH RL SL DE 
g pi"^  cm cm cm cm cm no. pi ha"^  cm cm % % % 
1101* 57.8 16.20 12.15 3.90 2,92 0,97 1.05 51425 157.5 84.7 0.0 2.6 0.00 
1102 59.5 16.17 14.82 4.03 2.88 1.15 0.90 58601 148.9 77.5 26.0 2,0 0.00 
1103 76.9 15.87 14.39 4.15 2.91 1.23 0.95 47838 168.3 89.8 32.6 0.0 0.00 
1104 80.0 16.77 13.00 4.05 2.90 1.15 0.95 59797 133.7 62.0 4.0 0.0 0.00 
1105 68.9 16.40 14.20 4.05 3.02 1.02 1.00 59797 157.1 92.2 30.0 2.0 0.00 
1106 . 94.8 16.30 12.85 4.20 2.82 1.37 1.00 53817 161.2 90.2 26.0 0.0 0.00 
1107 86.0 17.50 15.50 4.30 3.10 1.20 1.05 45446 166.2 96.5 27.8 2,9 0.00 
1108 80.8 15.90 13.80 4.20 2.97 1.22 1,10 56209 158.8 81.9 52.0 0.0 0.00 
1109 88.4 14.50 14.35 4.10 2.77 1.32 1.10 58601 151.2 80.2 6.1 0.0 0.00 
1110 92.1 16.30 13.50 4.30 2.90 1,40 1.05 45446 149.3 83.4 11.9 2.9 0.00 
1111 88.1 15.60 13.54 4.19 2.92 1,27 1.00 51425 163.3 83.0 33.8 0.0 0.00 
1112 129.5 15.55 16.66 4.42 2.99 1,43 1.07 40662 163,4 74.4 2.3 0.0 0.00 
1113 110.8 15.40 15.76 4.39 2.94 1.45 1.00 38270 165.8 82.1 27.3 0.0 0.00 
1114 110.2 14.90 15.88 4.26 2.82 1,44 1.05 47838 177.6 86.5 38.3 2.3 0.00 
1115 100.9 16.44 17.90 4.38 3.05 1,33 1.05 46642 171.6 87.2 14.0 0.0 0.00 
1116 66.3 15.50 12.16 4.09 2.82 1,27 1.00 57405 144.3 71.9 66.6 0.0 0.00 
1117 93.9 14.53 16.12 4.12 2.94 1,18 1.10 46642 157.0 82.8 33.0 0.0 0.00 
1118 126.5 14.30 16.77 4.49 3.24 1.25 1.05 40662 196.4 104.5 25.7 0.0 0.00 
1119 83.8 17.12 13.48 4.34 2.96 1.37 1.00 29898 151.9 66,1 32.3 0.0 0.00 
1120 102.8 15.70 13.68 4.54 2.99 1.54 1.10 44250 183.3 83,1 26.6 0.0 0.00 
1121 94.4 16.70 13.35 4.35 3.12 1,22 1.00 51425 151.4 83,9 2.2 7.1 0.00 
1122 76.8 15.30 13.60 4.10 2.95 1,15 1.00 58601 158.5 90,1 4.0 2.0 0.00 
1123 81.9 15.67 13.10 4.00 2,85 1,15 0.95 55013 151.0 81.1 12.6 2.2 0.00 
1124 54.2 15.24 12.00 3.62 2.80 0.82 1.36 47838 151.0 92,1 20.0 8.6 0.00 
1125 106.7 17.40 13.75 4.52 3,07 1-45 1.00 45446 141.9 72,9 0.0 2.5 0.00 
1126 109.0 16.30 14.92 4.42 3,10 1,32 1.00 57405 174.3 97.9 35.3 0.0 0.00 
* Entries 1101-1150=873 X B84, entries 1201-1250=390 X Hol7, entries 1301-1350=373 X Mol7, entries 2101-2150=BS14, entries 
2201-2250=Mol7-Syn, entries 2301-2350=H73-Syn, entries 3101-3150=BSH(FR)C9, entries 3201-325D=BSCB1(H)C9, entries 3301-
3350=BSSS(R)C9 
Table B5. (continued) 



























































































































SIAHD PH £H EL SL DE 































cm % % % 
86.3 22.5 2.0 0.00 
77.7 0.0 0.0 0.00 
83.3 38.0 0.0 0.00 
85,2 16.3 4.0 0.00 
83,8 2.1 0.0 0.00 
92.1 49.6 0.0 0,00 
78.5 5.5 0.0 0.00 
69.7 9.3 0.0 0.00 
91.7 9,7 0.0 0.00 
80.5 5.5 0.0 0.00 
82.6 0.0 0.0 0.00 
70.8 3.3 0.0 0.00 
78.1 11.3 0.0 0.00 
74.0 4.0 0.0 0.00 
84.3 43.3 0.0 0.00 
69.6 8.3 0.0 0.00 
69.6 0.0 0.0 0.00 
79.4 14.3 2.6 0.00 
94.1 49.5 0.0 0.00 
82.1 37.8 0.0 0.00 
79.3 82.6 0.0 0.00 
74.3 34.9 0.0 0.00 
96.7 5.0 0.0 0.00 
81.9 54.3 0.0 0.00 
61.8 16.0 0.0 0.00 
68.8 7.1 0.0 0.00 
66.1 3.1 0.0 0.00 
68.8 0.0 2.3 0.00 
74.7 15.9 9.0 0.00 
65.0 2.0 0.0 0.00 
Table B5. (continued) 




























































































































STAND FH EH RL SL DE 































cm % % % 
70.0 0.0 4.0 0.00 
66.5 0.0 0.0 0.00 
65.6 0.0 0.0 0.00 
54.1 0.0 3.1 0.00 
80.5 10.0 0.0 0.00 
79.4 37.1 0.0 0.00 
76.5 6.2 0.0 0.00 
74.4 2.0 0.0 0.00 
82.5 9.9 0.0 0.00 
70.7 15.0 0.0 0.00 
68.0 0.0 0.0 0.00 
71.3 4.5 0.0 0.00 
81.3 42.5 0.0 0.00 
87.1 0.0 0.0 0.00 
71.1 13.6 0.0 0.00 
60.2 0.0 0.0 0.00 
68.4 2.2 0.0 0.00 
77.5 12.7 0.0 0.00 
73.6 80.0 0.0 0.00 
66.2 4.0 2.0 0.00 
72.9 6.1 3.3 0.00 
61.7 0.0 0.0 0.00 
83.9 30.0 0.0 0.00 
67.6 17.4 0.0 0.00 
71.5 39.2 0.0 3.57 
61.8 22.0 0.0 0.00 
61.2 27.6 0.0 0.00 
50.1 3.5 0.0 0.00 
66.3 34.7 0.0 0.00 
59.2 28.1 0.0 0.00 
Table B5. (continued) 
Entry YD EN EL ED CD KD EP 
g pl-1 cm cm cm cm cm no. 
1237 90.0 10.70 17.67 3.55 2.45 1.10 1.00 
1238 52.6 10.28 15.34 3.56 2.14 1.42 0.85 
1239 36.4 10.70 15.62 3.34 2.22 1.11 1.00 
1240 76.9 12.65 16.37 3.69 2.47 1.22 1.12 
1241 76.1 14.10 14.15 3.70 2.60 1.10 1.00 
1242 67.3 12.26 14.78 3.60 2.35 1.25 0.85 
1243 24.6 11.10 15.55 3.00 2.37 0.62 1.05 
1244 58.4 11.66 13.83 3.55 2.30 1.25 0.95 
1245 45.8 11.60 14.05 3.20 2.30 0.90 1.00 
1246 43.7 11.50 11.65 3.35 2.27 1.07 1.00 
1247 63.9 13.20 13.50 3.45 2.42 1.02 1.05 
1248 42.1 12.88 12.45 3.10 2.25 0.85 0.95 
1249 66.1 11.88 15.76 3.47 2.50 0.97 1.10 
1250 40.0 11.00 12.20 3.30 2.17 1.12 1.05 
1301 124.4 13.40 16.50 4.15 2.65 1.50 1.00 
1302 54.5 14.60 13.40 3.75 2.75 1.00 1.00 
1303 133.0 14.80 18.05 4.42 3.15 1.27 1.05 
1304 105.7 12.30 16.65 3.87 2.45 1.42 1.00 
1305 106.9 14.70 14.70 4.20 2.72 1.47 1.00 
1306 104.5 13.90 15.33 4.07 2.69 1.37 1.00 
1307 91.0 16.30 13.40 4.20 2.75 1.45 1.00 
1308 88.2 12.40 12.75 4.05 2.57 1.47 1.00 
1309 129.6 13.90 16.47 4.27 2.87 1.40 1.00 
1310 107.2 12.76 16.12 3.78 2.37 1.41 1.00 
1311 54.7 12.56 14.50 3.60 2.52 1.07 0.95 
1312 85.3 13.60 15.55 4.07 2.80 1.27 1.00 
1313 66.7 14.90 13.20 3.80 2.62 1.17 1.00 
1314 73.1 14.00 16.97 4.16 2.61 1.55 0.60 
1315 83.0 14.77 15.00 3.65 2.42 1.22 0.90 
1316 79.0 11.82 15.00 3.50 2.27 1.22 0.95 
STAND PH EH RIi SL DE 































cm % % % 
60.8 34.0 0.0 0.00 
56.9 0.0 0.0 0.00 
63.6 21.4 0.0 0.00 
55.6 5.5 0.0 0.00 
65.5 0.0 2.0 0.00 
68.1 18.5 0.0 0.00 
78.6 4.0 0.0 0.00 
70.5 6.5 0.0 0.00 
81.5 71.6 0.0 0.00 
98.9 30.0 0.0 0.00 
85.6 39.3 0.0 0.00 
78.1 23.1 0.0 0.00 
88.5 42.0 0.0 0.00 
81.1 4.5 2.5 0.00 
94.4 8.2 4.0 0.00 
73.9 2.2 0.0 0.00 
106.6 22.8 0.0 0.00 
87,9 27.2 0.0 0.00 
75.3 0.0 0.0 0.00 
88.4 0.0 0.0 0.00 
89.4 37.4 0.0 0.00 
70.0 2.6 0.0 0.00 
79.3 0.0 0.0 0.00 
89.0 16.0 2.0 0.00 
65.1 0.0 0.0 0.00 
78.2 2.0 0.0 0.00 
90.3 53.5 0.0 0.00 
92.5 0.0 0.0 3.84 
85.6 20.0 0.0 0.00 
90.0 14.5 2.0 0.00 
Table B5. (continued) 
Entry ÏD ËN ËL ED CD m ËP 




























































































































STAND FH EH RI> SI> DE 
pi ha~^  an cm % % % 
57405 167.8 89.0 20,1 0.0 2.00 
45446 175.4 103,4 24,4 0.0 0.00 
57405 154.9 82.0 2.1 2.0 2.17 
52621 177.4 94,2 16.0 2,1 0.00 
32290 168.2 78,2 16.7 0,0 0.00 
51425 176,9 82.5 7.5 2.1 0.00 
56209 187.5 95.4 34.2 0.0 0.00 
44250 161.0 72.5 17.2 0.0 0.00 
39466 160.3 70.0 0.0 0.0 0.00 
49033 177.0 87.3 0.0 0.0 0.00 
56209 180.5 89.5 4.5 0.0 0.00 
33486 198.3 93.0 7.1 0.0 0.00 
38270 172,8 88.0 11.5 0.0 0.00 
50229 194,6 90.6 11.3 0.0 0.00 
44250 194.2 94.6 23.8 0.0 0.00 
43054 175.2 86.4 39.3 0.0 0,00 
59797 184.2 90.2 40.0 0.0 0,00 
44250 175.3 90.2 51.1 0.0 0,00 
37074 179.6 86.0 32.2 0.0 0,00 
59797 171.6 74.8 32.0 4.0 0,00 
47838 191.8 89.5 7.8 0.0 0.00 
50229 177.8 82.4 30.9 0.0 0,00 
51425 175.9 91.1 2.0 0.0 0,00 
56209 185.2 93.5 16.9 2.1 2,17 
44250 158.9 80.4 34.3 0.0 0,00 
47838 182.7 84.7 10.0 0.0 0,00 
41858 182.8 86.5 39.1 0.0 0,00 
55013 167.8 73.8 6.5 0.0 0,00 
35878 181.7 83.4 15.7 0.0 0,00 
33486 176,5 76,5 17.7 0.0 0.00 
Table B5. (continued) 
Entry ÏD RN EL ED CD KD EP 
g pl-1 cm cm cm cm cm no. 
1347 101.7 13,44 14,71 3.99 2.50 1.48 1.00 
1348 106.7 13.40 16,24 4.18 2.72 1,45 1,00 
1349 82.5 12.80 14,33 3.97 2.47 1,50 1,00 
1350 54.4 12.76 17-42 3.47 2.28 1,19 1.05 
2101 116.7 13.30 20,45 3.79 2.68 1,10 1.37 
2102 94.8 14.10 16,85 3,87 2.50 1.37 1.15 
2103 79.9 13.70 15,67 3,80 2.65 1,15 1.10 
2104 95.6 13.00 17.37 3,80 2,70 1,10 1.00 
2105 109.9 13.70 17,70 3,85 2.65 1,20 1.05 
2106 108.2 13.20 19.30 3,75 2.47 1,27 1.30 
2107 116.2 13.70 18.73 3.95 2.72 1,22 1.12 
2108 96.1 14.40 14,90 3.92 2.72 1,20 1.00 
2109 105.2 13.10 19,07 3.67 2.55 1,12 1.40 
2110 110.1 13.71 20,37 3.83 2.52 1.31 1.30 
2111 77.1 13.40 16.29 3,79 1.94 1.84 1.05 
2112 74.0 13.80 17.27 3,73 2.56 1.16 1.30 
2113 75.2 13.70 15.42 3.87 2.68 1.19 1.10 
2114 93.9 14.80 18.60 3.81 2.70 1.11 1.10 
2115 117.2 13.60 22.11 3.86 2.52 1,33 1.55 
2116 91.3 14.33 16.80 3.83 2.50 1,32 1.15 
2117 101.8 13.90 19.90 3.90 2.70 1,20 1.65 
2118 97.0 14.00 19.38 3.78 2.70 1,07 1.35 
2119 72.8 13.90 17.77 3.88 3.00 0.88 1.15 
2120 83.3 12.63 16.46 3.78 2.75 1.02 1.00 
2121 92.0 13.75 16.22 3.76 2.55 1,21 1.23 
2122 97.0 14.50 14.80 4.10 2.75 1,35 1.10 
2123 71.7 15.63 14.26 3.82 2.78 1.04 0.95 
2124 93.7 14.60 16.05 3.90 2.72 1.17 1.10 
2125 95,2 14.60 14.95 3.95 2.65 1.30 1.00 
2126 85.9 12.10 17.35 3.50 2.35 1.15 1.25 
SI&ND PH EH RL SL DE 































cm % % % 
82.0 34.8 0.0 0.00 
80,5 0,0 0.0 0.00 
79,9 11,1 0.0 0.00 
59,8 4,3 0.0 0.00 
78.1 12,5 0.0 0.00 
84.5 11.3 4.5 0.00 
79.9 4.7 7.1 0.00 
79.3 26.1 5.2 0.00 
90.7 20.7 2.2 0.00 
75.5 5.2 2.6 0.00 
86.0 15.1 0.0 0.00 
84.6 28.0 13.3 0.00 
91.5 57.8 0.0 0.00 
95.8 32.0 0.0 2.00 
72.5 0.0 45.5 0.00 
81.9 0.0 24.4 0.00 
73.9 53.4 5.5 0.00 
85.8 30.0 23.5 0.00 
77.0 10.8 0.0 0.00 
77.2 5.8 8.4 0.00 
84.2 10.0 0.0 0.00 
89.3 20.0 5.0 2.50 
90.3 0.0 35.1 0.00 
82.6 4.5 12.5 0.00 
81.5 0.0 8.3 0.00 
84.7 2.6 0.0 0.00 
72.4 5.2 0.0 0.00 
71.9 8.5 6.2 0.00 
78.6 0.0 2.0 0.00 
90.5 21.1 0.0 2.17 
Table B5. (continued) 
Entry YD BN El ED CD %D EP 
9 pl-1 cm cm cm cm cm no. 
2127 92.8 13.34 19.50 3.55 2.47 1.07 1.20 
2128 101.5 13.90 16.10 3.95 2.60 1.35 1.15 
2129 96.5 13.20 15.25 4.05 2.60 1.45 1.15 
2130 75.1 13.40 16.30 3.75 2.70 1.05 1.10 
2131 93.8 14.20 18.64 3.88 2.70 1.18 1.45 
2132 97.6 14.40 18.67 4.03 2.91 1.12 1.20 
2133 101.9 13.50 18.80 3.89 2.56 1.32 1.35 
2134 91.0 14.50 18.97 3.62 2.47 1.14 1.30 
2135 78.9 15.21 17.68 3.82 2.62 1.19 1.38 
2136 94.3 13.06 18.98 3.91 2.82 1.09 1.30 
2137 87.2 13.30 18.00 3.76 2.51 1.25 1.55 
2138 104.3 13.41 21.81 3.93 2.77 1.16 1.27 
2139 70.2 13.20 15.12 3.91 2.70 1.20 1.00 
2140 78.3 13.60 16.11 3.87 2.65 1.22 1.10 
2141 93.3 14.15 20.01 3.82 2.60 1.21 1.25 
2142 82.6 13.68 18.41 3.73 2.75 0.98 1.23 
2143 100.0 13.55 19.97 3.86 2.61 1.25 1.26 
2144 96.2 13.45 18.68 3.88 2.68 1.20 1.19 
2145 88.7 13.50 20.59 3.74 2.54 1.20 1.45 
2146 97.4 14.31 21.84 3.74 2.74 1.00 1.40 
2147 113.8 13.20 22.15 3.89 2.62 1.27 1.35 
2148 89.7 13.36 16.07 3.75 2.46 1.29 1.21 
2149 110.2 14.00 20.99 3.82 2.61 1.21 1.38 
2150 83.2 14.60 16.32 3.76 2.56 1.19 1.30 
2201 95.4 11.80 19.13 3.78 2.46 1.32 1.10 
2202 87.1 12.10 14.40 3.88 2.44 1.44 0.94 
2203 89.2 11.90 17.97 3.79 2.44 1.34 1.00 
2204 94.3 11.90 17.96 3.63 2.42 1.20 1.15 
2205 98.6 11.20 21.89 3.71 2.47 1.24 1.45 
2206 71.4 12.40 15.90 3.53 2.31 1.22 1.00 
STAND PB EH RL SL DE 































cm % % % 
93.4 18.8 0.0 0.00 
85.1 0.0 8.8 0.00 
80.7 8.3 4.0 0.00 
78.1 53.5 3.5 0.00 
78.7 4.8 4.7 0.00 
85.4 0.0 11.7 0.00 
91.7 23.6 9.3 0.00 
82.3 7.1 0.0 0.00 
69.6 12.0 2.0 0.00 
94.7 29.5 13.1 0.00 
87.0 46.1 2.2 0.00 
78.1 2.9 5.8 0.00 
86.4 13.4 10.7 0.00 
71.8 19.4 8.3 0.00 
78.0 16.6 4.1 0.00 
75.7 37.1 0.0 0.00 
75.1 20.7 6.6 0.00 
78.0 8.8 0.0 0.00 
74.7 2.9 8.4 0.00 
75.9 30.3 0.0 0.00 
73.5 19.6 0.0 0.00 
77.1 44.8 3.1 0.00 
79.7 15.0 2.3 0.00 
69.1 6.0 6.0 0.00 
68.8 22.0 0.0 0.00 
55.3 0.0 0.0 0.00 
57.5 27.5 0.0 0.00 
60.7 14.6 0.0 0.00 
68.7 6.9 0.0 0.00 
71.0 56.2 0.0 0.00 
Table B5. (continued) 
Entry YD KN EL ED CD EP 
9 Pl-1 cm cm cm cm cm no. 
2207 75.5 10.70 17.07 3.52 2.35 1.17 1.00 
2208 86.2 11.40 17,69 3.63 2.36 1.26 1.05 
2209 76.4 11.85 17.19 3.89 2.50 1.39 0.72 
2210 92.6 12.16 20.73 3.79 2.30 1.48 1,33 
2211 118.1 11.40 19.70 3.87 2.50 1,36 1,20 
2212 86.2 13.88 16.54 3.85 2.47 1.38 0,95 
2213 97.6 11.88 17.95 3.95 2.67 1.28 1.00 
2214 110.2 13.78 19.32 3.99 2.54 1.44 1.05 
2215 91.9 11.90 18.87 3.98 2.53 1.44 1.15 
2216 98.9 11.25 18.42 3.75 2.31 1.43 0.90 
2217 75.1 12.00 16.61 3.55 2.13 1.42 1.00 
2218 93.3 11.89 15.04 3.83 2.49 1.34 0.90 
2219 90.2 13.10 13.80 4.12 2.51 1.61 1.00 
2220 102.6 13.20 15.46 3.96 2.69 1.27 1.00 
2221 93.3 12.50 15.60 3.85 2.40 1.45 1.00 
2222 79.6 11.20 15.62 3.70 2.45 1.25 1.00 
2223 90.0 13.30 16.25 3.75 2.32 1.42 1.00 
2224 77.0 10.13 15.28 3.54 2.40 1.14 0.87 
2225 87,0 12.30 14.40 3.97 2.62 1.35 1.00 
2226 102.6 12.40 16.35 3.90 2.72 1.17 1.05 
2227 70,4 12.40 13.15 3.80 2.52 1.27 1.10 
2228 147.4 13.00 19.02 4.25 2,75 1.50 1.00 
2229 92.8 11.90 18.80 3.60 2.45 1.15 1.05 
2230 122.4 12.00 18.40 3,92 2.37 1.55 1.05 
2231 83.1 10.75 15.52 3.75 2.41 1.33 1.00 
2232 85.2 11.60 19.87 3.46 2.33 1.13 1.00 
2233 90.6 14.30 17.19 3,74 2.54 1,20 1.10 
2234 123.0 12,20 18.87 3,99 2.45 1,54 1.00 
2235 99.1 10.60 17.02 3,72 2.36 1,35 1.00 
2236 81.0 12.37 19.58 3,78 2.59 1,18 0.78 
STaUD PH EH RL SI DE 































cm % % % 
60.8 6.7 0.0 0.00 
70.6 27.0 0.0 0.00 
71.1 10.0 0,0 0.00 





44.9 0.0 5.32 
77.0 45.5 0.0 0.00 
75.3 0.0 0.0 0.00 
75.6 17.9 0.0 0.00 
85.1 55.0 0.0 0.00 
69.3 12.8 0.0 4.54 
64.3 4.0 2.0 4,00 
73.7 52.1 0.0 0,00 
64.2 36.3 0,0 0,00 
83.9 36.4 0,0 0,00 
68.5 9.6 4,3 0,00 
74.0 37.5 0,0 0,00 
73.2 8.0 2,0 0,00 
74.4 0.0 0.0 0.00 
77.3 8.0 0,0 0.00 
80.4 4.5 0,0 0.00 
71,2 0.0 0.0 0.00 
77,1 30.7 2.1 0.00 
68.0 0.0 2.6 0.00 
71.8 10,0 2.2 0.00 
74.3 22,9 0,0 0.00 
73.7 53,4 0,0 0.00 
68.7 29,8 0,0 0.00 
86.5 25,0 0,0 0.00 
68.5 46.5 0,0 0.00 
79.7 67.7 0,0 0.00 
Table B5. (continued) 
Entry râ RN ËL ËD CD TO Ip 




























































































































ST&ND V5 EH RL SL DE 































cm % % % 
81,1 33,5 0.0 0.00 
83,8 53,8 0.0 0.00 
65.7 44,0 0.0 0.00 
92.2 34.4 0.0 0.00 
77.0 39.1 0.0 0.00 
80.9 32.6 0.0 0.00 
79.4 12.0 6.0 2.00 
74.2 2.0 0.0 0.00 
68.3 2.0 2.0 0.00 
64.4 10.2 2.0 0.00 
78.7 8.3 0.0 0.00 
74.9 19.6 0.0 0.00 
78.3 4.0 2.0 0.00 
75.4 2.0 0.0 0.00 
75.1 9.3 0.0 0.00 
73.5 18.3 0.0 0.00 
79.9 9.0 2.5 2.00 
84.6 22.7 2.2 0.00 
69.8 6.8 0.0 0.00 
83.3 46.9 0.0 0.00 
79.7 0.0 0.0 0.00 
77.8 4.1 0.0 0.00 
74.5 67.4 0.0 0.00 
83.2 82.8 0.0 3.33 
68,2 5.5 0.0 2.00 
88,8 41.0 0.0 0.00 
82,1 8.5 0.0 0.00 
90.0 6.0 0,0 0.00 
74,9 38.0 2,0 0.00 
76,3 32.0 0.0 4.00 
Table B5. (continued) 
Entry YD RN EL ED CD KD EP 
g pl-1 cm cm cm cm cm no. 
2317 97.4 17.20 14.35 4.25 2.92 1.32 1.10 
2318 66,2 16.00 11.85 4.10 2.92 1.17 1.00 
2319 86.2 18.90 11.50 4.30 2.95 1.35 1.00 
2320 54.2 14.30 11.95 3.75 2.52 1.22 1.00 
2321 85.9 18.35 13.30 4.33 3.02 1.30 1.00 
2322 133.6 17.55 15.89 4.65 2.98 1.66 1.00 
2323 91.1 14.50 17.99 3.85 2.65 1.20 1.05 
2324 79.8 15.93 13.77 4.15 2.67 1.47 0.95 
2325 81.6 16.10 15.55 4.10 2.55 1.55 1.05 
2326 88.6 15.10 13.91 4.54 3.07 1.47 1.00 
2327 84.9 17.50 15.10 4.10 2.77 1.33 1.05 
2328 122.5 14.94 19.94 4.12 2.55 1.57 1.30 
2329 94.7 15.27 16.75 3.84 2.58 1.25 1.17 
2330 120.2 16.40 16.13 4.43 3.12 1.31 1.00 
2331 71.6 16.50 12.49 4.23 2.93 1.30 1.00 
2332 108.7 16.50 17.87 4.19 2.79 1.40 1.10 
2333 107.7 13.20 19.48 4.09 2.73 1.36 1.45 
2334 87.5 15.10 16.57 4.12 2.99 1.13 1.00 
2335 89.7 15.90 13.27 4.25 2.86 1.39 1.00 
2336 80.0 15.64 15.28 3.82 2.73 1.09 0.95 
2337 132.3 18.90 15.20 4.63 3.04 1.59 1.00 
2338 119.6 17.60 14.43 4.67 3.08 1.59 1.00 
2339 86.9 15.62 15.75 4.17 3.00 1.16 0.90 
2340 85.1 15.20 14.44 4.22 2.80 1.42 0.90 
2341 78.8 16.90 13.27 4.05 3.00 1.05 1.00 
2342 93.1 19.00 13.07 4.37 2.90 1.47 1.00 
2343 100.6 16.10 14.30 4.25 2.77 1.47 1.00 
2344 71.4 13.80 12.65 3.87 2.70 1.17 1.00 
2345 96.1 15.80 14.50 4.15 2.82 1.32 1.00 
2346 99.9 16.80 12.92 4.25 2.80 1.45 1,00 
SIÂBD FB EH RI. SI. DE 
pi ha"^  cm 
59797 159. 1 
59797 149. 0 
56209 159. 3 
59797 140. 4 
37074 164. 2 
43054 162. 6 
51425 168. 0 
41858 147. ,8 
49033 159. ,3 
49033 177. ,4 
49033 165. ,3 
43054 183. ,4 
40662 171. 4 
50229 158. ,2 
44250 168. 8 
44250 185, .4 
44250 181, .3 
47838 169.0 
57405 164, .0 
55013 175 .8 
51425 172 .1 
44250 189 .4 
35878 192 .4 
47838 176 .7 
59797 150 .1 
56209 156 .0 
55013 156 .8 
57405 155 .9 
59797 158 .2 
56209 146 .2 
cm % % % 
75.8 8.0 2.0 0.00 
79.8 2.0 4.0 0.00 
77.4 8.2 0.0 0.00 
56.2 0.0 0.0 0.00 
65.5 9.4 0.0 0.00 
76.2 18.1 0.0 0.00 
80.7 50.2 4.3 2.17 
70.9 0.0 6.2 0.00 
72.9 4.9 0.0 0.00 
78.3 38.6 2.2 0.00 
83.8 66.1 0.0 0.00 
97.4 9.5 0.0 0.00 
80.6 43.5 0.0 0.00 
75.5 25.9 0.0 0.00 
71.2 34.7 0.0 0.00 
86.4 22.5 0.0 0.00 
81.0 13.3 2.3 0.00 
72.0 8.3 5.0 0.00 
79.6 0.0 0.0 0.00 
79.6 54.1 11-3 14.58 
80.8 6.0 2.0 0.00 
99.2 26.6 0.0 0.00 
83.5 4.1 0.0 0.00 
77.9 0.0 0.0 0.00 
69.5 4.0 0.0 0.00 
67.9 0.0 2.0 0.00 
78.7 2.0 4.1 4.16 
77.2 4.3 2.0 0.00 
75.8 10.0 0.0 0.00 
70.3 2.0 0.0 0.00 
Table B5. (continued) 





























































































































STAND FH EH RL SI. DE 
pi ha~^  cm 
58601 151. 1 
57405 146. 8 
53817 159. 1 
58601 159. 1 
55013 196. 8 
52621 185. 3 
59797 186. 3 
57405 174. 2 
41858 185. 7 
56209 163. 4 
52621 198. 4 
52621 157. ,3 
59797 181. ,5 
52621 184. 9 
49033 197. 0 
46642 197. ,3 
50229 207, .3 
58601 223 .9 
41858 209 .8 
40662 220 .1 
58601 227 .0 
50229 206 .3 
34682 186 .2 
57405 185 .4 
46642 202 .4 
41858 199 .2 
43054 172 .7 
33486 164 .7 
51425 166 .2 




































































Table B5. (continued] 
Entry YD RH EL ED CD KD EP 
g pl"^  cm cm cm cm cm no. 
3127 121.1 17.44 25.79 3.96 2.50 1.46 1.55 
3128 118.4 16.60 21.15 3.93 2.62 1.31 1.60 
3129 91.5 16.16 14.67 4.09 2.56 1.53 1.16 
3130 139.0 15.00 23.17 3.90 2.62 1.28 1.65 
3131 104.7 17.30 15,95 4.05 2.47 1,57 1.30 
3132 157.9 17.20 24.03 4.09 2.30 1,78 1.80 
3133 111.8 14.10 16.62 3.91 2.36 1,55 1.25 
3134 95.5 14.70 15.27 3,96 2.53 1,42 1.10 
3135 127.6 17.30 19.10 4,00 2.43 1,57 1.20 
3136 88.8 14.00 14.61 4,08 2.61 1.47 1.30 
3137 112.6 13.77 18.11 4,04 2.40 1.63 1.30 
3138 83.2 12.50 14.47 3,76 2.38 1.37 1.05 
3139 81.8 14.42 14,31 3.94 2,46 1.47 1.17 
3140 76.4 14.26 15.52 3.78 2,51 1,27 1.10 
3141 94.7 14.00 18.77 3.65 2,55 1,10 1.50 
3142 129.1 14.60 22.85 3.75 2,50 1.25 1.60 
3143 90.0 18.90 13.45 4.12 2.67 1.45 1,20 
3144 121.6 13.98 25.40 3.60 2.28 1.32 1.65 
3145 125.6 13.88 18.69 4.11 2.68 1.43 1.25 
3146 90.1 15.03 16.21 3.81 2.63 1.18 1.21 
3147 101.S 15.30 15.17 3.97 2.67 1,30 1.15 
3148 127.1 13.50 20.65 3.97 2.65 1,32 1.60 
3149 111.7 14.20 16.55 3.85 2.52 1.32 1.05 
3150 90.2 15.71 18.66 3,65 2.44 1.21 1.30 
3201 66.2 14.80 16.02 3,71 2.74 0.97 1.10 
3202 75.6 12.70 13.02 3,75 2.53 1.22 1,00 
3203 65.7 13.00 12.55 3.95 2.70 1.25 1.05 
3204 74.5 15.00 11.20 4.01 2,66 1.34 1.00 
3205 75.8 13.50 14.15 3.81 2.69 1.12 1.00 
3206 72.5 12.80 14.40 3.83 2.66 1.17 1.15 
STAND FH EE BI> SL DE 
pi ha~^  cm 
44250 194. 7 
46642 203. 9 
35878 190. 0 
39466 204. 2 
47838 182. 7 
49033 176. ,5 
51425 188. ,5 
58601 169. 0 
56209 190. .8 
58601 176. 2 
38270 185. 2 
40662 176. 6 
40662 153, .7 
39466 194, .9 
55013 166, .8 
53817 184, .1 
52621 177 .2 
31094 186, .6 
43054 184, .8 
35878 174 .8 
56209 167 .1 
52621 178 .2 
52621 166 .8 
39466 171 .9 
59797 165 .6 
53817 158 .8 
45446 143 .4 
56209 155 .0 
43054 151 ,9 
50229 164 ,0 
cm % % % 
106.3 32.7 0,0 0.00 
96,4 38.8 0.0 0.00 
100.6 23.6 0.0 0.00 
95.6 28,8 0.0 0.00 
75.9 47,5 5.0 0.00 
90.7 28,1 0.0 0.00 
91,3 33.5 0.0 0.00 
91.2 16.5 0,0 0.00 
97.0 26.1 0.0 0.00 
88.3 12.3 2.0 0.00 
93,4 12.1 0.0 0.00 
102,0 53.9 0.0 0.00 
75.2 22.1 0.0 0.00 
103.0 45.1 3.8 0.00 
99.0 0.0 4.5 0.00 
91.2 51.0 4.0 0.00 
98.8 38.3 5.0 0.00 
106.0 100.0 0.0 0.00 
92.6 14.3 2,5 0,00 
103.4 17.4 2.9 0,00 
98.4 25.3 8.4 0,00 
104.7 11.3 2.2 0.00 
88.2 15,4 9,1 0.00 
97.9 70.8 0.0 0,00 
70.7 48.0 4.0 0.00 
63.8 42.0 0.0 0.00 
64.9 10.6 2,9 0.00 
72.4 38,0 4.3 0.00 
57.2 29,3 2.5 0.00 
72.6 35,6 2.0 0.00 
Table B5. (continued) 




























































































































STAND PH EH RL SI> DE 































cm « % % 
82.1 48.8 0.0 0.00 
86.3 92.5 0.0 0.00 
55.9 0.0 0.0 0.00 
71.5 33.0 0.0 0.00 
71.3 27,8 0.0 0.00 
72.2 30.4 14.4 0.00 
62.2 8,0 2.0 0.00 
79.1 47.4 0.0 0.00 
61.9 4.0 0.0 0.00 
75.6 6.0 0.0 0.00 
70.5 2.0 2.0 0.00 
74.3 30.0 0.0 0.00 
73.6 10,2 0.0 0.00 
65.9 32.0 2.0 0.00 
71.6 0.0 0.0 0.00 
59.2 0.0 0.0 0.00 
76.9 34.0 0.0 0.00 
70.9 17.8 0.0 0.00 
78.2 58.7 0.0 0.00 
74.9 60.7 2.2 0.00 
71.2 18.3 0.0 0.00 
82.4 22.1 0.0 0.00 
68.5 42.8 0.0 2,38 
71.1 18.0 0.0 0,00 
74.5 16.6 0.0 0,00 
70.7 16.6 2.6 0,00 
56.7 14.0 2.0 0,00 
69.4 11.2 2.3 0.00 
57.9 17.0 0.0 0.00 
65.3 4.0 0.0 0.00 
Table B5. (continued) 





























































































































STAND FH EH RL SL DE 































cm % % % 
61.3 8.6 4.3 0.00 
77.0 30.0 0.0 0.00 
70.7 16.0 0.0 0.00 
68.7 40.5 0.0 0.00 
84.2 81.0 0.0 0.00 
77.9 46.5 0.0 0.00 
84.1 15.0 2.2 0.00 
69.8 10.5 2.1 0.00 
69.8 26.0 0.0 0.00 
59.1 11.1 0.0 0.00 
68.5 10.0 4.0 0.00 
68.9 12.0 2.5 0.00 
73.5 32.1 0.0 0.00 
73.8 12.5 0.0 0.00 
88.9 42.8 0.0 2.17 
78.8 36.5 0.0 0.00 
82.1 16.0 0.0 0.00 
92.1 34.5 0.0 0.00 
93.6 58.9 0.0 0.00 
80.0 0.0 0.0 0.00 
105.5 56.3 0.0 0.00 
70.1 53.0 0.0 0.00 
82.7 3.1 0.0 0.00 
89.9 21.4 0.0 0.00 
68.0 26.6 2.1 0.00 
80.4 17.0 0.0 0.00 
92.7 37.7 0.0 0.00 
74.5 5.2 0.0 0.00 
76.7 2.9 0.0 0.00 
94.7 6.0 0.0 0.00 
Table B5. (continued) 
Entry YD RN EL ED CD KD 
g pi-1 cm cm cm cm cm 
3317 93.7 16.30 16.01 4.12 2.77 1.34 
3318 126.4 17,10 16.75 4.16 2,95 1.21 
3319 99.6 15,70 13.27 4.46 2,83 1,63 
3320 112.4 16,70 15.12 4.27 2.78 1,49 
3321 117.6 13,50 19.42 4.00 2.67 1,32 
3322 79.7 16,77 13.27 4.10 2.77 1.32 
3323 103.9 16.60 14.15 4.30 2.92 1.37 
3324 108.3 17.00 14.85 4.67 3.12 1.55 
3325 149.6 18,10 16.90 4.32 3.05 1.27 
3326 117.6 16,51 15.26 4.05 2.80 1.25 
3327 110,6 16,10 15.27 4.42 2.60 1.82 
3328 123.5 18,50 14.70 4.62 3.02 1.60 
3329 49.4 14,05 11.70 3.60 2.72 0.87 
3330 87.6 14,90 13.50 4.02 2.72 1.30 
3331 97.8 19,10 13.70 4.35 2.95 1.40 
3332 99.8 15.25 15.60 4.57 3.22 1.35 
3333 84.5 17,97 15.67 4.31 2.97 1.33 
3334 95,3 15,30 12.95 4.25 2.75 1.50 
3335 83.7 17.30 12.65 4.25 3.02 1.22 
3336 100,7 15.20 15.65 4.15 2.85 1.30 
3337 94,2 16.70 16.45 4.10 2.57 1.52 
3338 110.6 14.60 15.75 4.20 2.45 1.75 
3339 93.0 15.90 13.65 4.20 2.80 1.40 
3340 91.9 16.80 12.80 4.35 2.87 1.47 
3341 79.4 16.20 12.89 3.95 2.94 1.01 
3342 110.9 15.85 16.06 4.33 2.67 1.66 
3343 82.4 15.88 12.24 4.19 2.74 1.45 
3344 100.6 14.50 13.91 4.23 2.61 1.61 
3345 113.7 17.30 14-95 4.81 3.05 1.75 
3346 102.8 16.40 14.67 4.14 2.78 1.36 
£P ST£BD pa EH RL SI DE 
no. pi ha-1 cm cm % % % 
1.35 49033 189.9 86.5 14.4 0.0 0.00 
1.00 57405 165.4 67.6 8.3 2.0 0.00 
1.00 47838 178.1 71.1 22.9 2.3 0.00 






 59797 178.5 73.3 24.0 2.0 2.00 
0.95 52621 179.1 85.8 68.7 0.0 0.00 
1.00 58601 182.2 81.4 47.5 0.0 0.00 
1.05 59797 196.4 99.5 74.0 2.0 0.00 
1.00 59797 178.2 68.1 16.0 4.0 0.00 
0.95 33486 173.3 81.3 14.2 3.5 0.00 
1.15 51425 178.3 77.0 37.4 0.0 0.00 
1.05 59797 175.1 87.3 42.0 2.0 2.00 






 58601 192.4 99.4 57,0 0.0 0.00 
1.05 49033 174.7 78.2 15.4 9.4 0.00 
1.00 56209 214.0 106.9 8.5 2.0 0.00 






 57405 196.1 104.6 23.5 0.0 0.00 
1.00 59797 179.4 89.1 26.0 2.0 0.00 
1.00 51425 194.8 94.6 4.0 9.5 0.00 
1.15 55013 179.1 83.2 49.0 2.3 0.00 
1.00 53817 184.6 86.8 16.3 2.0 0.00 
1.00 59797 188.5 72.1 22,0 0.0 0.00 
1.00 59797 186.9 89.7 40,0 6.0 0.00 
1.00 38270 181.1 85.8 19.6 0.0 0.00 
0.85 34682 167.6 69.2 16.9 6.9 0.00 
0.95 55013 196.6 81.3 23,9 0.0 0.00 
1.00 55013 190.3 87.9 8,5 0.0 0.00 
1.00 46642 208.3 99.8 59,7 0.0 0.00 
1.10 58601 193.5 84.9 30,0 0.0 0.00 
lahle B5. (continued) 
Entry ÏD KB EL ED CD KD EP STAHD PH EH RL St DE 
g pl-1 cm cm cm cm cm no. pi ha"^  cm cm % % % 
3347 103.6 19.40 14-47 4.50 2.84 1.66 1.05 52621 166.7 73.1 10.8 0.0 0.00 
3348 115.2 19.40 15.62 4.52 3.08 1.44 1.00 40662 199.8 91.1 13.5 0.0 0.00 
3349 86.3 16.50 12.46 4.15 2.66 1.49 1.00 44250 182.7 75.6 16.3 0.0 0.00 
3350 106.5 17.00 15.27 4.44 2.99 1.44 1.05 40662 186.1 84.4 3.1 0.0 0.00 
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APPENDIX C. DATA ANALYSES FOR MARTINSBURG, 1991 
Table Cl. Mean squares of the analysis of variance with entries within population pooled across sets for Martinsburg, 1991 
Source of Mean squares 
variation df yield EN EL ED CD KD BP 
(g plant" )^'' no.'^  cm  ^ cm'' cm  ^ cm  ^ no.^  
Set (S) 4 858.47 1.20 9.05 0.387 0.033 0.247 0.017 
Pop (P) 8 3467.88** 200.85** 59.49** 2.713** 2.669** 0.663** 0.861** 
S*P 32 625.77** 2.28** 7.56** 0.126 0.057 0.098** 0.054 
Rep/S/P 45 247.52 0.73 2.48 0.085 0.034 0.042 0.044 
Entries/S/P 405 476.63** 2.43** 4.52** 0.116** 0.052** 0.080** 0.052** 
Entries/S-Pl^  45 334.56** 1.02** 2.52 0.155** 0.088** 0.061 0.040* 
Entries/S-P2 45 411.02** 1.78** 3.66** 0.093** 0.044** 0.071* 0.050** 
Entries/S-P3 45 539.08** 3.12** 4.96** 0.148** 0.073** 0.063 0.052** 
Entries/S-P4 45 139.48 1.54** 3.95** 0.067 0.029 0.051 0.020 
Entries/S-P5 45 567.38** 1.18** 4.16** 0.122** 0.051** 0.113** 0.102** 
Entries/S-P6 45 544.73** 3.99** 4.05** 0.067 0.037* 0.059 0.046** 
Entries/S-P7 45 691.68** 3.23** 9.97** 0.189** 0.066** 0.120** 0.090** 
Entries/S-P8 45 226.56 2.00** 3.24** 0.076 0.029 0.084** 0.011 
Entries/S-P9 45 835.17** 4.02** 4.20** 0.128** 0.054** 0.098** 0.054** 
Error 405 181.05 0.60 1.98 0.056 0.025 0.048 0.026 
R2 0.78 0.92 0.77 0.78 0.82 0.69 0.75 
Overall mean 50.57 14.02 12.47 3.63 2.57 1.06 0.93 
Overall C.V. 27.60 5.54 11.26 6.52 6.18 20.76 17.56 
*,** Significant at the 0.05 and 0.01 probabilily levels, respectively. 
 ^ Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=BSCB1(R)C9, andP9=BSSS(R)C9. 
Table C2. Mean squares of the anatysis of variance with entries within population pooled across sets for Martinsburg, 1991 
Source of Mean squares 
variation df STAND  ^ PH EH EL SL DE 
(plants ha" )^'' cm'' cm  ^ %"• %'• %'• 
Set (S) 4 3235807.22 353.77 318.93 4.59 336.18 3.82 
PopCP) 8 13735724.36** 8937.67** 4178.63** 2.95 4542.83** 9.17** 
S*P 32 1872985.05** 392.82** 226.97** 2.35 124.79 1.37 
Rep/S/P 45 237619.90 58.11 39.41 1.83 75.96 1.81 
Entries/S/P 405 1223867.54** 224.13** 118.00** 1.80** 111.96** 1.47 
Entries/S-Pl^  45 723221.42** 229.04** 153.39** 0.18 58.99 1.56 
Entries/S-P2 45 1265271.98** 308.75** 118.34** 0 11.84 0 
Entries/S-P3 45 2864788.34** 285.19** 147.53** 0.16 45.34 2.88** 
Entries/S-P4 45 541859.84** 136.17** 87.14** 1.26 215.47** 1.00 
Entries/S-P5 45 1146462.02** 131.37** 83.71** 0.53 34.80 0.99 
Entries/S-P6 45 156506.21 230.43** 125.82** 3.90** 221.54** 4.50** 
Entries/S-P7 45 3748647.94** 371.39** 142.48** 2.38** 207.18** 0.47 
Entries/S-P8 45 432267.35** 170.06** 85.06** 2.39** 55.39 0 
Entries/S-P9 45 135782.80 154.80** 118.54** 5.37** 157.07** 1.84 
Error 405 177865.30 33.45 20.02 1.34 52.98 1.55 
0.91 0.93 0.92 0.63 0.81 0.56 
Overall mean 53951 165.55 84.33 0.22 9.65 0.33 
Overall C.V. 7.82 3.49 5.31 534.92 75.40 381.27 
 ^ Mean squares of STAND are multiplied by 10" .^ 
*,** Significant at the 0.05 and 0.01 probability levels, respectively. 
Î Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=BSCB1(R)C9, andP9=BSSS(E)C9. 
Table C3. Within-plot mean squares of the analysis of variance for Martinsburg, 1991 
Source of 
variation df EN df PH df EH 
t^hin Plot 
no/ cm  ^ cm  ^
P1+ 804 3.58 893 163.93 892 86.04 
P2 711 2.46 888 181.06 885 88.43 
P3 693 3.25 850 181.83 841 116.77 
P4 876 2.08 900 119.64 898 68.22 
P5 717 2.11 890 147.65 878 97.95 
P6 801 4.26 900 167.69 900 85.34 
P7 705 4.18 837 251.07 835 116.77 
P8 874 2.79 898 161.90 898 79.05 
P9 777 5.71 900 170.40 900 98.25 
Ï Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, 
P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, P8=BSCB1(R)C9, and P9=BSSS(E)C9. 
Table C4. Mean of traits by population pooled across sets in Hartinsburg, 1991 (n=100) 
Fop YD RN EL ED CD KD EP STÂND PH £B RL SIi DE 
9 pl-1 cm cm cm cm cm no. pi ha~^  cm cm % % % 
Pl^  45.1 15.55 11.6 3.82 2.88 0.93 0.91 54272 161.2 86.9 0.04 7.1 0.37 
P2 42.1 12.11 12.7 3.34 2.40 0.94 0.85 50708 165.3 77.1 0.00 1.8 0.00 
P3 50.6 13.58 12.2 3.71 2.57 1.13 0.84 50373 171.5 88.3 0.04 5.2 0.84 
P4 57.5 13.40 13.0 3.57 2.42 1.15 1.03 55252 155.3 87.6 0.18 23.5 0.16 
P5 44.0 11.97 12.6 3.48 2.41 1.07 0.82 53315 164.0 79.5 0.14 4.5 0.25 
P6 52.5 15.67 11.8 3.77 2.67 1.09 0.91 57836 159.7 79.9 0.36 9.1 0.67 
P7 59.3 H H 14.0 3.57 2.48 1.08 1.07 47885 178.9 95.1 0.33 15.4 0.09 
P8 52.7 14.16 12.4 3.53 2.53 0.99 1.03 57501 153.9 75.7 0.44 6.5 0.00 
P9 50.9 15.62 11.5 3.82 2.72 1.10 0.88 58410 179.8 88.4 0.40 13.4 0.52 
LSDQ, .05 G.9 0.42 0.7 0.10 0.07 0.09 0.06 3793 5.5 4.2 0.4 3.1 0.32 
 ^ Population 1(P1)=B73 X BB4, P2=B90 X Mol7, P3=B73 X Hol7, P4=BS14, P5=Hol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, P8=BSCB1(R)C9,  ^
and P9=BSSS(R)C9. 
Xable C5. Mean of traits by entry in Martinsburg, 1991 (n=2) 
Entry yd BN el ED CD KD EF SXaHD FH EH KL SI, DE 
g pl-1 cm cm cm cm cm no. pi ha'l cm cm % % % 
1101? 38.5 15,00 10.2 3.80 2.95 0,85 1.00 53817 157.9 86.6 0.00 4.4 0.00 
1102 32.5 15,56 10.9 3.67 2.85 0,82 0.95 59797 151.2 78.5 0.00 4.0 0,00 
1103 68.1 16.48 13,4 4.18 2.89 1,29 0.95 44250 175.7 91.2 0.00 5.4 2,94 
1104 48.6 16.80 10.7 3,85 2.70 1.15 1.00 59797 150.1 74,9 0.00 12.0 0.00 
1105 41.5 15.57 12.2 3.89 2.86 1.02 0,95 52621 167.0 94.8 0.00 6.8 0.00 
1106 53.7 16.30 10.6 3.97 2.82 1.15 1.00 59797 160.7 91.5 0.00 8.0 0.00 
1107 42.9 15.38 13.7 4.84 3.54 1.29 0.65 39466 175.8 103.7 0.00 2.9 0.00 
1108 62.6 16.60 12.5 4.12 3.12 1,00 1.00 49033 171.0 91,8 0.00 5.2 0.00 
1109 74.2 15.20 13.5 4.00 2.90 1,10 1.05 55013 165.6 89.6 0.00 10.9 0.00 
1110 53.7 16.10 11.7 4.12 2.97 1,15 1.00 57405 158.4 86.8 0,00 20.3 0.00 
1111 52.8 15.77 11.8 3.77 2.66 1.11 0.90 57405 157.4 89.5 0,00 6.1 0.00 
1112 48.7 14.41 12.5 3,70 2.75 0.95 1.05 51425 161.1 84.4 0.00 8.3 0.00 
1113 24.9 15.10 10.6 3.55 2.80 0.75 0.75 53817 159.7 80.3 0.00 2.0 0.00 
1114 56.6 14.30 12.9 3,65 2.70 0.95 1.00 59797 175.5 97.1 0.00 8.0 0.00 
1115 44.9 15.70 12.8 3.90 2,95 0.95 0.95 59797 164.8 93.7 0.00 8.0 0,00 
1116 55.0 15.50 11,0 4.00 2,95 1.05 0.95 53817 150.3 81,3 0.00 2.0 0,00 
1117 32.6 14.61 11.1 3.63 3.10 0.52 0.75 49033 158,3 90.2 0.00 4.3 0.00 
1118 63.9 13.90 13.2 3,85 2.75 1.10 1.10 58601 186,1 104.6 0.00 16.3 2.08 
1119 34.2 15.66 11.0 3,53 2,85 0.68 0.80 51425 144.6 72.7 0.00 7,3 2,08 
1120 54,7 15.20 10.5 3,90 2.85 1.05 1,00 59797 181.1 92.2 0.00 10.0 0.00 
1121 28,9 15.56 10.8 3.60 2.97 0,62 0.85 58601 153.0 83.4 0.00 2,0 0.00 
1122 57,4 15.10 12.0 4.05 2.90 1,15 1.05 59797 173.3 89,1 0.00 4.0 0.00 
1123 37,6 15.16 11.8 3.81 3.00 0,81 0.95 46642 154.8 77.9 0.00 2.5 0.00 
1124 32,4 16.05 9.8 4.04 3.14 0.90 0.80 56209 162.4 89.1 0.00 23.3 0.00 
1125 63.4 16.50 12.7 4.07 3.02 1.05 1.00 46642 155,7 77.8 0.00 5.2 0.00 
1126 38.3 15.12 13.5 3,77 3,00 0.77 0.80 51425 184.9 99.5 0.00 2.2 0,00 
 ^ Entries 1101-1150=573 X B84, entries 1201-1250=890 X Mol7, entries 1301-1350=873 X Hbl7, entries 2101-2150=8514, entries 
2201-2250=Hol7-Syn, entries 2301-2350=H73-Syn, entries 3101-3150=8311(FK)C9, entries 3201-3250=BSCB1(R)C9, entries 3301-
3350=BSSS(R)C9 
Table C5. (continued) 
Entry TO 55 ËL ËD CD Ï5 ËP 

























































































































STfiND FH EH RL SL DE 
pi ha-1 cm cm % % % 
59797 166.7 79.2 0.00 4.0 0.00 
34682 155.8 80.3 0.00 0.0 0.00 
57405 150.5 78.8 2.17 2.1 0.00 
47838 163.0 91.6 0.00 10.0 0.00 
59797 167.9 88.6 0.00 2.0 0.00 
57405 162.9 94.5 0.00 8.5 0.00 
59797 158.5 81.9 0.00 6.0 2.00 
59797 162.7 84.7 0.00 12.0 0.00 
59797 159.6 100.2 0.00 2.0 0.00 
52621 154.2 86.4 0.00 8.9 2.38 
59797 161.9 89.8 0.00 18.0 0.00 
56209 155.5 75.8 0.00 6.5 2.27 
59797 151.6 80.4 0.00 10.0 0.00 
59797 156.8 85.2 0.00 12.0 0.00 
56209 166.8 90.4 0.00 0.0 0.00 
40662 145.0 71.5 0.00 3.1 0.00 
46642 141.0 69.2 0.00 8.3 0.00 
55013 150.6 83.6 0.00 6.5 2.17 
49033 174.4 105.6 0.00 2.0 0.00 
59797 154.9 89.2 0.00 10.0 0.00 
59797 147.4 78.9 0.00 2.0 0.00 
49033 149.9 79.9 0.00 19.4 0.00 
59797 176.4 96.6 0.00 2.0 0.00 
47838 171.7 93.5 0.00 7.3 2.77 
57405 158.1 68.3 0.00 0.0 0.00 
49033 164.4 77.5 0.00 0.0 0.00 
49033 154.9 73.3 0.00 2.5 0.00 
58601 156.3 73.5 0.00 0.0 0.00 
55013 181.2 79.6 0.00 0.0 0.00 
59797 151.9 67.1 0.00 0.0 0.00 
Table C5. (continued) 




























































































































STAHD SH EH KL SL DE 
pi ha-1 cm cm % % % 
59797 160.5 84.6 0.00 2.0 0.00 
47838 155.3 71.2 0.00 0.0 0.00 
56209 151.6 73.4 0.00 6.2 0.00 
59797 149.2 68.6 0.00 2.0 0.00 
41858 172.6 92.5 0.00 2.6 0.00 
46642 174.8 80.1 0.00 10.2 0.00 
37074 183.0 86.6 0.00 3.3 0.00 
59797 150.5 79.1 0.00 6.0 0.00 
52621 165.7 87.2 0.00 2.0 0.00 
44250 176.8 75.1 0.00 0.0 0.00 
51425 137.6 71.8 0.00 0.0 0.00 
52621 153.0 67.4 0.00 0.0 0.00 
59797 160.2 80.1 0.00 6.0 0.00 
52621 184.6 87.9 0.00 0.0 0.00 
59797 169.8 85.1 0.00 0.0 0.00 
50229 161.5 70.8 0.00 0.0 0.00 
49033 180.0 79.8 0.00 0.0 0.00 
41858 181.8 85.9 0.00 0.0 0.00 
50229 169.7 79.3 0.00 5.2 0.00 
59797 162.7 76.7 0.00 2.0 0.00 
40662 179.6 84.5 0.00 0.0 0.00 
47838 169.2 72.1 0.00 2.1 0.00 
58601 186.0 87.4 0.00 4.1 0.00 
50229 172.6 81.7 0.00 2.3 0.00 
37074 145.9 63.9 0.00 0.0 0.00 
59797 178.7 82.8 0.00 0.0 0.00 
35878 146.2 56.1 0.00 0.0 0.00 
51425 138.9 58.1 0.00 2.3 0.00 
43054 163.6 74.8 0.00 2.3 0.00 
59797 165.0 66.2 0.00 0.0 0.00 
Table C5. (continued) 





























































































































STfiND PB EH RL SL DE 
pl ha-1 cm cm % % % 
57405 162.1 76.5 0.00 0.0 0.00 
52621 140.2 61.9 0.00 4.3 0.00 
25114 177.9 74.1 0.00 0.0 0.00 
35878 158.1 66.6 0.00 0.0 0.00 
55013 150.9 72.6 0.00 2.0 0.00 
46642 149.6 76.2 0.00 5.8 0.00 
58601 176.6 78.8 0.00 2.0 0.00 
46642 174.4 81.8 0.00 0.0 0.00 
45446 191.3 84.7 0.00 5.2 0.00 
59797 173.3 97.6 0.00 4.0 0.00 
59797 168.3 83.5 0.00 0.0 0.00 
47838 176.7 66.5 0.00 0.0 0.00 
56209 184.5 95.3 0.00 6.8 0.00 
41858 166.6 90.0 0.00 0.0 0.00 
52621 188.9 103.5 0.00 11.8 0.00 
35878 167.1 83.4 0.00 0.0 0.00 
23919 190.9 96.8 0.00 0.0 0.00 
43054 185.9 93,1 0.00 0.0 0.00 
58601 156.9 79.3 0.00 4.0 2.00 
7175 175.9 86.8 0.00 0.0 0.00 
59797 184.4 96.5 0.00 0.0 0.00 
45446 153.4 72,3 0.00 2.6 0.00 
56209 153.2 78,3 0.00 2.1 0.00 
49033 189.5 98.9 0.00 2.6 2.27 
53817 156.9 74.2 0.00 6.8 0.00 
59797 165.5 82.9 0.00 12.0 0.00 
59797 165.0 91.3 0.00 4.0 0.00 
19135 173.3 89.2 0.00 7.1 0.00 
59797 169.1 83.0 0.00 0.0 2.00 
55013 177.8 96.4 0.00 6.5 0.00 
Tatole C5. (continued) 





























































































































SXfiND FH EH EI. SL DE 
pi ha'i cm cm % % % 
59797 179.0 95.2 0.00 2.0 2.00 
59797 179.8 103.5 0.00 16.0 2.00 
50229 163.6 91.8 0.00 4.5 2.50 
40662 181.7 94.0 0.00 3.8 0.00 
47838 165.5 83.6 0.00 5.0 2.63 
55013 163.5 79.6 0.00 10.3 2.38 
59797 189.5 101.9 2.00 6.0 2.00 
47838 155.1 81.0 0.00 21.2 0.00 
59797 160.4 76.6 0.00 14.0 2.00 
51425 168.1 81.8 0.00 2.3 0.00 
57405 166.8 88.5 0.00 8.5 4.34 
29898 194.8 105.1 0.00 3.5 0.00 
45446 162.0 87.5 0.00 4.0 0.00 
59797 188.9 96.1 0.00 2.0 0.00 
47838 184.6 102.6 0,00 2.1 0.00 
52621 162.6 88.9 0.00 4.5 2.38 
59797 175.4 87.5 0.00 4.0 0.00 
55013 162.0 87.3 0.00 0.0 0.00 
32290 158.5 84.5 0.00 0.0 0.00 
59797 167.4 80.1 0.00 6.0 2.00 
57405 175.1 88.9 0.00 10.6 0.00 
59797 169.5 85.6 0.00 12.0 0.00 
59797 172.0 90.9 0.00 6.0 0.00 
53817 173.8 95.6 0.00 6.5 2.50 
59797 190.4 96.0 0.00 0.0 0.00 
53817 171.6 87.8 0.00 0.0 0.00 
47838 174.3 94.2 0.00 7.8 2.77 
59797 153.1 70.5 0.00 0.0 0.00 
52621 184.6 86.9 0.00 13.6 0.00 
43054 165.0 83.6 0.00 2.6 2.63 
Table es. (continued) 




























































































































SZSHD pa EH RL SI, DE 
pi ha~^  cm cm % % % 
27506 168.5 86.8 0.00 0.0 0.00 
59797 159.2 83.1 0.00 10.0 2.00 
59797 175.8 85.3 0.00 4.0 2.00 
52621 157.7 75.4 0.00 7.8 0.00 
57405 145.0 73.7 0.00 18.3 0.00 
56209 148.5 83.1 0.00 24.8 0.00 
53817 159.7 91.2 0.00 8.9 0.00 
53817 153.9 86.7 0.00 27.0 0.00 
58601 169.3 88.5 0.00 18.4 0,00 
47838 158.9 82.5 0.00 17.4 0.00 
55013 163.7 88.2 0.00 17.4 0.00 
59797 158.4 90.2 0.00 32.0 0.00 
58601 156.1 92.6 0.00 22.3 0.00 
55013 163.0 90.8 0.00 10.7 0.00 
50229 148.9 78.8 0.00 34.0 0.00 
52621 145.0 85.3 0.00 31.8 0.00 
53817 147.8 81.0 0.00 37.0 0.00 
59797 141.0 82.8 0.00 26.0 0.00 
58601 150.3 92.1 0.00 20.4 0.00 
50229 152.4 91.9 0.00 36.1 0.00 
55013 159.0 90.5 0.00 10.4 0.00 
59797 163.5 94.1 0.00 24.0 2.00 
53817 160.7 96.5 0.00 26.9 0.00 
57405 157.8 90.2 0.00 32.8 0.00 
59797 147.0 87.7 0.00 26.0 4.00 
55013 164.5 94.8 0.00 19.3 0.00 
59797 139.2 73.9 0.00 16.0 0.00 
44250 146.6 79.9 0.00 38.4 0.00 
59797 162.8 87.5 0.00 34.0 0.00 
44250 163.6 101.2 0.00 36.3 0.00 
Table C5. (continued) 




























































































































SiaHD PB EH RL SX DE 
pl ha'l cm cm % % % 
38270 172.8 102.2 0.00 21.7 0.00 
53817 143.2 94.7 0.00 58.5 0.00 
58601 146.2 90.9 0.00 22.5 0.00 
35878 163.0 91.1 0.00 16.0 0.00 
59797 155.1 87.7 0.00 30.0 0.00 
57405 158.9 82.8 0.00 10.1 0.00 
59797 154.9 89.2 0.00 18.0 0.00 
58601 163.9 79.2 0.00 2.0 0.00 
59797 144.7 78.7 0.00 8.0 0.00 
59797 173.5 106.0 0.00 18.0 0.00 
56209 146.6 88.4 0.00 17.0 0.00 
59797 162.0 85.1 2.00 20.0 0.00 
58601 153.0 83.9 0.00 48.9 0.00 
50229 159.5 83.7 0.00 19.0 0.00 
59797 158.2 86.8 0.00 26.0 0.00 
55013 158.8 92.4 0.00 17.4 0.00 
59797 149.0 84.5 0.00 30.0 0.00 
57405 162.5 84.9 0.00 6.1 0.00 
59797 154.0 88.9 0.00 22.0 0.00 
56209 156.4 80.6 0.00 12.7 0.00 
49033 156.8 82.9 5.00 21.7 0.00 
52621 145.4 90.5 2.27 27.2 0.00 
59797 148.2 87.6 0.00 20.0 0.00 
56209 151.5 83.0 0.00 37.6 2.27 
57405 160.2 78.6 0.00 0.0 0.00 
59797 141.4 66.9 0.00 14.0 0.00 
57405 154.7 70.6 2.17 8.1 2.17 
58601 158.7 77.6 0.00 20.5 2.00 
58601 157.7 73.5 0.00 2,0 0.00 
58601 154.6 73.6 0.00 2.0 0.00 
Table C5. (continued) 





























































































































SXAND FH EH Rl SL DE 































































6.0  0 .00 
10.0 0.00 







6.6  0 .00  







0.0  0 .00  








2.2  2 .08 
2.6 0,00 
8,0  0 ,00 
0 .0  0.00 
Table C5- (continued) 





























































































































STAND FH EH RL SL DE 



































































































Table C5. (continued) 





























































































































STaHD PS EH Sli Sli DE 





























































































Table C5. (continued) 




























































































































STAND BH EH RL SL DE 
pl ha-1 cm cm % % % 
58601 157.9 75.1 0.00 2.0 0.00 
59797 148.0 75.3 0.00 6.0 2.00 
58601 158.0 79.1 0.00 2.0 0.00 
59797 156.4 74.9 0.00 4.0 0.00 
50229 204.6 97.6 0.00 0.0 0.00 
46642 180.9 91.0 0.00 22.6 0.00 
38270 189.8 96.9 3.33 9.6 0.00 
20331 156.6 79.0 0.00 0.0 0.00 
16743 177.8 79.8 0.00 15.5 0.00 
57405 158.6 80.3 0.00 19.2 0.00 
55013 202.0 99.6 0.00 13.0 0.00 
59797 159.9 83.2 0.00 8.0 0.00 
59797 189.6 102.3 0.00 14.0 0.00 
57405 190.0 108.7 0.00 29.2 0.00 
50229 171.7 100.8 0.00 23.8 2.38 
59797 161.8 83.2 0.00 12.0 0.00 
56209 178.2 105.1 0.00 26.7 0.00 
56209 210.8 105.3 0.00 18.8 0.00 
22723 191.5 107.0 5.00 10.0 0.00 
52621 184.3 100.2 0.00 11.3 0.00 
44250 193.2 103.6 0.00 20.1 0.00 
59797 178.9 87.2 0.00 12.0 0.00 
40662 167.8 83.6 0.00 5.9 0.00 
59797 168.6 85.4 2.00 40.0 0.00 
10763 202.2 98.8 0.00 0.0 0.00 
55013 193.3 96.2 0.00 28.4 0.00 
52621 170.1 100.2 0.00 32.9 0.00 
58601 171.0 91.7 0.00 8.0 0.00 
59797 161.9 82.0 0.00 10.0 0.00 
45446 176.1 94.1 0.00 10.5 0.00 
Table C5. (continued) 




























































































































SIAHD PH £H RL SL DE 
pi ba-1 cm cm % % % 
29898 195.6 107.7 0.00 19.8 0.00 
27506 196.2 98.0 0.00 9.1 0.00 
53817 197.1 105.9 0.00 23.8 0.00 
21527 196.9 97.1 0.00 5.5 0.00 
59797 173.5 89.4 4.00 24.0 0.00 
59797 164.3 100.6 0.00 18.0 0.00 
44250 177.1 104.5 0.00 25.1 2.50 
59797 167.4 96.8 0.00 22.0 0.00 
59797 180.5 96.7 0.00 8.0 0.00 
59797 178.3 98.4 0.00 12.0 0.00 
53817 166.0 92.4 0.00 13.3 0.00 
55013 172.8 106.6 0.00 10.8 0.00 
59797 138.2 81.3 0.00 8.0 0.00 
59797 183.0 100.9 0.00 8.0 0.00 
47838 178.9 98.5 0.00 16.9 0.00 
49033 185.3 92.2 0.00 14.6 0.00 
45446 177.2 91.3 0.00 7.6 0.00 
14351 178.5 95.1 0.00 27.1 0.00 
31094 179.2 79.8 0.00 4.1 0.00 
58601 180.6 101.7 0.00 46.6 0.00 
32290 168.8 91.5 0.00 7.4 0.00 
58601 169.1 96.1 0.00 6.1 0.00 
58601 175.6 92.9 0.00 20.4 0.00 
47838 177.2 96.4 2.38 10.2 0.00 
58601 156.2 70.2 0.00 4.0 0.00 
59797 151.0 61.6 0,00 8.0 0.00 
59797 148.1 70.6 0.00 0.0 0.00 
56209 147.2 74.9 0.00 16.5 0.00 
56209 153.0 65.6 0.00 12,8 0.00 
59797 151.9 78.4 0.00 10,0 0.00 
Table C5. (continued) 





























































































































STAND EH EH KL SL DE 
pl ha-1 cm cm % % % 
55013 178.1 90.5 0.00 2.3 0.00 
58601 169.4 85.7 0.00 10.1 0.00 
59797 153.2 60.8 0.00 6.0 0.00 
58601 146.4 77.5 0.00 10.1 0.00 
49033 153.7 79.0 0.00 2.1 0.00 
59797 166.4 88.2 0.00 24.0 0.00 
57405 144.8 71.3 0.00 8.3 0.00 
51425 161.5 80.3 0.00 4.5 0.00 
59797 148.7 68.5 0.00 8.0 0.00 
59797 153.6 82.4 0.00 2.0 0.00 
59797 140.2 71.9 0.00 2.0 0.00 
59797 164.3 84.7 0.00 10.0 0.00 
50229 152.8 77.2 0.00 4.1 0.00 
59797 148.6 75.0 0.00 12.0 0.00 
59797 148.3 77.1 0.00 10.0 0.00 
59797 150.7 78.6 0.00 2.0 0.00 
59797 162.3 80.8 0.00 2.0 0.00 
59797 143.6 82.0 0.00 0.0 0.00 
56209 164.3 91.6 4.27 0.0 0.00 
59797 166.5 87.7 4.00 6.0 0.00 
59797 152.1 80.8 2.00 10.0 0.00 
59797 161.0 82.4 0.00 4.0 0.00 
59797 137.1 72.6 4.00 10.0 0.00 
47838 137.5 73.3 0.00 7.5 0.00 
51425 163.7 81.4 0.00 7.1 0.00 
59797 144.4 71.5 0.00 2.0 0.00 
58601 145.8 68.7 2.00 16.3 0.00 
53817 150.4 73.6 0.00 2.0 0.00 
59797 145.6 63.2 4.00 6.0 0.00 
59797 155.6 68.8 0.00 0.0 0.00 
Table C5. (continued) 



























































































































SiaND PH EH KL SI. DE 
pi ha-1 cm cm % % % 
59797 161.5 69.1 0.00 12.0 0.00 
59797 153.3 71.4 0.00 10.0 0.00 
33486 166.4 72.6 0.00 0.0 0.00 
55013 149.2 65.6 0.00 8.7 0.00 
59797 146.3 77.1 0.00 12.0 0.00 
59797 161.0 82.2 0.00 4.0 0.00 
59797 166.4 82.4 0.00 6.0 0.00 
59797 148.5 72.1 2.00 12.0 0.00 
58601 148.2 72.6 0.00 0.0 0.00 
59797 162.7 69.5 0.00 2.0 0.00 
59797 156.9 78.8 0.00 10.0 0.00 
59797 157.1 76.9 0.00 6.0 0.00 
59797 141.4 73.4 0.00 2.0 0.00 
55013 157.7 76.1 0.00 0.0 0.00 
57405 176.4 86.3 0.00 6.1 0.00 
59797 182.7 82.6 0.00 16.0 0.00 
59797 173.9 88.8 0.00 16.0 0.00 
59797 201.6 99.8 4.00 8.0 0.00 
59797 202.1 105.8 0.00 4.0 0.00 
59797 179.1 86.7 0.00 22.0 2.00 
59797 182.0 101.9 0.00 16.0 0.00 
58601 175.7 83.9 2.08 30.6 2.08 
55013 179.7 90.3 0.00 10.3 0.00 
57405 176.0 98.0 0.00 25.0 4.00 
59797 172.8 73.6 0.00 18.0 0.00 
58601 186.7 90.0 0.00 12.2 0.00 
59797 179.6 93.7 0.00 10.0 0.00 
59797 171.5 83.6 0.00 8.0 2.00 
59797 164.7 73.9 0.00 22.0 2.00 
59797 184.0 93.1 0.00 12.0 2.00 
Table C5. (continued) 





























































































































STAND PH £B RL SI, DE 
pl ha'l cm cm % % % 
59797 183.7 90.3 0.00 10.0 0,00 
59797 166.9 85.2 0.00 26.0 2,00 
59797 171.0 81.6 0.00 14.0 2,00 
57405 165.6 84.2 0.00 6.5 0,00 
59797 177.3 87.5 0.00 30.0 0,00 
56209 174.4 84.0 0.00 0.0 0.00 
59797 190.0 97.1 0.00 6.0 2.00 
59797 180.3 89.2 0.00 6.0 0,00 
49033 175.9 78.1 0.00 14.6 0,00 
53817 182.0 86.1 0.00 0.0 0.00 
55013 173.3 74.4 0,00 0.0 0.00 
52621 172.6 92.3 0,00 0.0 0,00 
58601 177.5 77.4 0,00 0.0 0,00 
59797 174.1 91.6 0.00 14.0 0,00 
49033 180.0 82.2 0.00 2.3 0,00 
59797 213.4 108.7 0.00 14.0 0.00 
59797 186.0 87.2 0.00 4.0 0,00 
59797 191.6 101.9 0.00 14.0 2,00 
59797 176.4 89.3 0.00 20.0 0,00 
59797 188.8 95.2 0.00 30.0 0.00 
59797 181.2 90.5 4.00 12.0 0,00 
58601 189,6 92.1 0.00 22.7 0,00 
59797 185.7 78.7 0.00 16.0 0,00 
58601 191,3 100.9 0.00 18,5 2,00 
59797 173.4 89.1 0.00 6.0 0.00 
58601 166.9 81.1 0.00 38,6 0.00 
59797 179.4 81.5 0.00 2,0 0.00 
59797 182.2 91.9 0.00 20,0 0.00 
59797 176.2 91.5 0.00 20,0 0.00 
59797 180.2 82.2 0.00 4,0 2.00 
Table C5. (continued) 
Entry YD RN El» ED CD îa> EP STÊND PH EH KL SL DE 
g pi-1 cm cm cm cm cm no. pi ha~^  cm cm % % % 
3347 45.4 16.65 10,5 3.78 2.63 1.15 0.95 59797 159.0 77.1 0.00 20.0 0.00 
3348 40.7 17.27 11.4 3.90 2.90 1.00 0.85 59797 192.1 94.4 10.00 16.0 0.00 
3349 43.7 16.97 10.0 3.50 2.62 0.87 0.85 59797 170.4 83.2 0.00 12.0 0.00 
3350 47.0 16.05 11.4 3.77 2.96 0.81 0.90 52621 174.5 93.8 0.00 14.0 0.00 
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Table Dl. Mean squares of the analysis of variance with entries within population pooled across sets for Ames, 1992 
Source of squares 
variation df Yield EN EL ED CD KD EP STAND  ^
(g plant"^)  ^ no.^  cm  ^ cm  ^ cm'' cm  ^ no.^  plants ha~  ^
Set (S) 4 2485.80 4.79 50.31 0.244 1.140 2.180 0.020 686319.78 
Pop(P) 8 13436.82** 278.09** 89.07** 5.327** 2.441** 1.401** 3.943** 6846034.26** 
S*P 32 587.42 2.14** 16.81** 0.083** 0.036** 0.049 0.043 600287.45** 
Rep/S/P 45 451.62 0.57 3.51 0.035 0.012 0.033 0.028 140486.89 
Entries/S/P 405 481.78** 2.79** 3.66** 0.073** 0.045** 0.045** 0.042** 683928.89** 
Entries/S-Pl^  45 488.83** 1.89** 3.38** 0.035** 0.037** 0.035* 0.021 220329.21** 
Entries/S-P2 45 723.09** 2.25** 5.98** 0.067** 0.043** 0.044** 0.036** 1016209.70** 
Entries/S-P3 45 480.59** 3.07** 2.82** 0.069** 0.054** 0.047** 0.004 1594176.58** 
Entries/S-P4 45 291.64** 1.25** 4.57** 0.049** 0.030** 0.045** 0.092** 224143.33** 
Entries/S-P5 45 437.87** 1.78** 4.54** 0.059** 0.035** 0.041** 0.019 738986.47** 
Entries/S-P6 45 347.91** 4.44** 3.53** 0.113** 0.038** 0.072** 0.014 59309.62 
Entries/S-P7 45 619.90** 3.86** 4.11** 0.101** 0.069** 0.030** 0.113** 1708663.86** 
Entries/S-P8 45 331.30** 1.74** 1.90** 0.059** 0.042** 0.039** 0.063** 506452.06** 
Entries/S-P9 45 614.88** 4.80** 2.15** 0.102** 0.056** 0.056** 0.018 87089.15 
Error 405 152.15 0.38 0.94 0.019 0.008 0.023 0.020 112799.17 
0.85 0.96 0.89 0.91 0.93 0.81 0.86 0.89 
Overall mean 106.16 14.49 15.25 4.10 2.60 1.50 1.16 51643 
Overall C.V. 11.62 4.31 6.36 3.40 3.57 10.23 12.37 6.50 
 ^ Mean Squares for STAND are multiplied by 10" .^ 
*, ** Significant at the 0.05 and 0.01 probability levels, respective .^ 
Ï Population 1(P1)=B73 X B84, P2=B90 X MolT, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FE)C9, 
P8=BSCB1(R)C9, andP9=BSSS(E)C9. 
Table D2. Mean squares of the analysis of variance with entries within population pooled across sets for Ames, 1992 
Source of Mean squares 
variation df PH EH EL SL DE PD SD ASI 
cm  ^ cm  ^ days  ^ days  ^ days'' 
Set (S) 4 580.98 554.15 8.52 122.25 4.18 3.73 6.98 1.24 
Pop(P) 8 20445.55** 12908.14** 47.69** 1347.45** 14.74* 471.25** 526.58** 103.45** 
S*P 32 530.36** 274.09** 5.34 107.18** 4.90 12.95** 17.06** 3.83** 
Eep/S/P 45 55.12 63.94 6.24 33.22 4.01 2.68 3.29 1.71 
Entries/S/P 405 312.89** 186.82** 4.37* 67.51** 4.13 10.39** 13.52** 3.08** 
Entries/S-Pl^  45 305.42** 202.01** 2.82 11.11 0.54 5.51** 3.89** 1.69** 
Entries/S-P2 45 406.27** 195.60** 0.22 8.55 0.82 9.98** 14.92** 4.01** 
Entries/S-P3 45 343.82** 298.23** 0.41 13.52 26.48** 16.34** 19.85** 3.41** 
Entries/S-P4 45 170.84** 114.52** 0.78 162.56** 0 5.22** 4.58** 0.84 
Entries/S-P5 45 207.52** 86.26** 2.97 14.75 5.44* 5.05** 9.90** 2.99** 
Entries/S-P6 45 359.90** 202.13** 1.19 207.80** 3.51 14.46** 22.98** 5.06** 
Entries/S-P7 45 431.78** 223.20** 5.68** 138.81** 0 13.09** 15.74** 4.30** 
Entries/S-P8 45 219.89** 118.85** 3.91 32.57 0 8.98** 12.45** 3.17** 
Entries/S-P9 45 370.53** 240.60** 21.38** 17.92 0.37 14.91** 17.33** 2.25** 
Error 405 24.44 21.14 3.52 28.90 3.73 0.99 1.16 1.02 
0.97 0.96 0.65 0.79 0.59 0.96 0.96 0.85 
Overall mean 189.44 82.20 0.49 4.37 0.29 82.62 85.42 2.80 
Overall C.V. 2.61 5.59 385.35 122.94 655.83 1.21 1.27 36.16 
*,** Significant at the 0.05 and 0.01 probability levels, respective .^ 
Ï Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FE)C9, 
P8=BSCB1(R)C9, and P9=BSSS(R)C9. 
Table D3. Within-plot mean squares of the anafysis of variance for Ames, 1992 
Source of 
variation df Tield df EN df EL df ED df CD df PH df EH 
(g plant"^)  ^ no.'' cm  ^ cm  ^ cm  ^ cm  ^ cm.^  
Wthin Plot  ^
P1Î 716 936.90 886 2.58 710 3.96 710 0.06 710 0.034 900 133.09 900 128.29 
P2 711 1179.05 859 2.48 683 5.64 675 0.10 683 0.042 895 146.86 895 123.02 
P3 695 1348.74 860 2.59 692 4.04 684 0.09 692 0.040 884 160.74 884 149.09 
P4 720 508.89 894 2.13 718 4.00 717 0.06 716 0.028 900 83.10 900 85.64 
P5 717 1029.63 890 2.11 712 4.99 711 0.09 712 0.030 899 121.09 895 92.15 
P6 719 963.43 893 3.48 714 3.73 713 0.09 713 0.040 900 156.31 900 109.32 
P7 714 882.45 879 3.59 702 3.89 697 0.12 702 0.036 894 230.38 894 161.38 
P8 711 649.41 877 2.64 703 3.71 700 0.09 703 0.038 895 150.75 895 121.84 
P9 717 892.81 894 3.54 716 4.45 710 0.08 715 0.044 900 180.16 900 154.58 
 ^ Harmonic means for number of plants measured within each plot for each population were: PI=9.9, P2=9.8, P3=8.0, P4=10, 
P5=9.9,P6=10, P7=9.9, P8=9.8, and P9=10. 
 ^ Population ICPl)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Sjn, P7=BS11(FR)C9, 
P8=BSCB1(R)C9, andP9=BSSS(E)C9. 
Table D4. Mean of traits by population pooled across sets in ames, 1992 (n=100) 
Pop YD RH £L ED CD KD EP STAND PH EE RL SL DE PD SD ASI 
g pl-1 cm cm cm cm cm no. pi ba-1 cm cm % % % days days days 
Pl^  119.3 16.09 15.2 4.42 2.85 1.56 1.06 53195 197.2 92.1 0.28 2.6 0.13 85.3 88.0 2.7 
P2 87.3 12.49 15.8 3.84 2.45 1.39 1.06 47359 179.0 72.6 0.04 0.9 0.09 81.4 85.7 4.2 
P3 113.1 13.95 15.6 4.24 2.56 1.67 1.01 49895 195.5 90.4 0.09 1.8 0.90 83.3 86.1 2.8 
P4 101.7 13.54 15.8 3.88 2.56 1.31 1.38 52765 180.4 84.9 0.15 11.3 0.00 81.2 82.2 0.9 
P5 114.2 12.18 16.8 3.97 2.43 1.53 1.06 50875 177.5 74.8 0.43 2.5 0.91 82.5 86.2 3.7 
P6 112.5 16.42 14.6 4.35 2.77 1.58 1.04 54511 187.2 79.3 0.21 6.3 0.52 80.8 83.0 2.1 
P7 109.0 14.53 14.8 3.90 2.43 1.46 1.59 48388 212.6 100.1 0.35 9.0 0.00 86.4 89.0 2.6 
F8 87.5 14.32 13.5 3.97 2.60 1.37 1.14 53698 169.4 62.6 0.52 2.0 0.00 79.6 83.4 3.8 
P9 110.4 16.81 14.8 4.32 2.75 1.57 1.06 54104 205.7 82.7 2.28 2.5 0.08 82.7 84.7 2.0 
LSDo, .05 G'7 0.41 1.1 0.08 0.05 0.06 0.06 2147 6.4 4.6 0.64 2.9 0.61 1.0 1.1 0.5 
 ^ Population 1(P1)=B73 X B84, P2=B90 X Hol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, P8=BSCB1{R)C9, 
and P9=BSSS(R)C9. 
Table D5. Mean of traits by entry in Ames, 1992 (n=2) 
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? Entries 1101-1150=873 X B84, entries 1201-1250=890 X Mol7, entries 1301-1350=873 X Hol7, entries 2101-2150=BS14, entries 
2201-2250=Mol7-Syn, entries 2301-2350=H73-S3rn, entries 3101-3150=BS11(FR)C9, entries 3201-3250=BSCB1(R)C9, entries 3301-
3350=BSSS(R)C9 
Sable D5. (continued) 





























































































































SiaMD FH EH . RL SL DE ED SD &SI 
pi ha"^  cm cm % % % days days days 
55013 192.0 79.5 0.00 2.17 0.00 83.0 85.0 2.0 
47838 195.7 92.9 0.00 4.54 0.00 87.5 89.0 1.5 
55013 195.0 90.9 2.17 4.34 0.00 85.0 87.0 2.0 
55013 191.6 90.8 0.00 4.34 0.00 83.0 86.5 3.5 
55013 213.7 100.8 0.00 2.17 0.00 87.0 90.0 3.0 
51425 203.1 107.4 2.50 2.50 0.00 88.5 89.5 1.0 
55013 211.8 101.4 2.17 0.00 0.00 87.5 89.5 2.0 
55013 189.3 89.0 0.00 2.17 0.00 85.5 89.0 3.5 
55013 207.5 107.0 0.00 2.17 2.17 87.0 89.5 2.5 
51425 203.0 94.5 0.00 2.50 0.00 86.0 89.5 3.5 
53817 187.4 93.0 0.00 11.26 2.27 84.0 86.5 2.5 
49033 182.0 75.4 0.00 2.38 0.00 84.0 86.0 2.0 
55013 193.6 89.1 0.00 4.34 0.00 84.0 85.5 1.5 
55013 185.7 91.4 0.00 2.17 0.00 86.0 88.5 2.5 
52621 216.3 107.2 0.00 2.17 0.00 90.0 92.5 2.5 
51425 184.0 79.8 0.00 2.50 0.00 85.0 89.0 4.0 
51425 180.2 74.7 0.00 5.00 0.00 82.5 86.0 3.5 
55013 186.7 83.9 0.00 0.00 0.00 85.5 88.0 2.5 
38270 210.1 111.7 7.50 2.50 0.00 89.0 90.5 1.5 
53817 198.3 90.2 0.00 2.17 0.00 85.5 88.0 2.5 
55013 188.1 83.7 0.00 2.17 0.00 89.5 90.0 0.5 
55013 181.0 80.6 0.00 2.17 0.00 83.5 88.0 4.5 
55013 213.9 104.9 0.00 0.00 0.00 88.0 90.0 2.0 
50229 203.4 90.7 0.00 2.27 0.00 87.0 90.5 3.5 
45446 175.2 69.9 0.00 0.00 0.00 82.0 85.0 3.0 
40662 181.7 73.0 0.00 5.88 0.00 82.5 87.5 5.0 
50229 161.6 63.4 0.00 0.00 0.00 83.5 89.0 5.5 
45446 164.6 69.8 0.00 0.00 0.00 80.0 85.0 5.0 
44250 196.8 70.7 0.00 0.00 0.00 84.5 89.0 4.5 
55013 153.4 58.0 0.00 0.00 0.00 78.5 81.5 3.0 
Table D5. (continued) 
Entry YD RN EL ED CD KD £P 
9 Pl-^  cm cm cm cm cm no. 
1207 86.5 12.81 15.9 3.71 2.41 1.30 1.10 
1208 60.9 11.91 15.1 3.85 2.69 1.15 0.85 
1209 105.9 15.20 15.7 3.91 2.34 1.57 1.00 
1210 102.4 15.30 15.7 3.96 2.59 1.37 1.00 
1211 158.9 13.04 24.7 4.26 2.55 1.70 1.63 
1212 109.7 12.20 16.4 3.80 2.42 1.37 1.20 
1213 95.2 11.48 16.1 3.83 2.23 1.60 1.15 
1214 80.9 11.80 14.9 3.47 2.10 1.37 1.00 
1215 101.7 13.40 15.3 4.05 2.42 1.62 1.00 
1216 104.2 12.90 18.0 3.75 2.25 1.50 1.40 
1217 111.4 13.00 15.3 4.17 2.47 1.70 1.00 
1218 87.3 12.20 15.5 4.00 2.31 1.68 1.05 
1219 106.8 13.70 15.4 4.20 2.45 1.75 1.00 
1220 129.8 13.88 19.2 4.29 2.64 1.64 1.05 
1221 93.9 11.80 14.7 3.78 2.45 1.33 1.00 
1222 97.3 12.50 15.8 3.87 2.50 1.37 1.00 
1223 78.9 11.55 15.7 3.82 2.53 1.28 1.05 
1224 71.6 11.20 14.3 3.87 2.49 1.38 1.05 
1225 82.7 13.30 13.1 4.23 2.61 1.61 1.00 
1226 117.2 14.60 17.1 4.01 2.60 1.41 1.00 
1227 65.5 13.00 17.1 4.09 2.63 1.45 0.98 
1228 46.2 10.62 14.8 3.70 2.53 1.17 0.80 
1229 96.3 12.30 16.9 3.80 2.50 1.30 1.05 
1230 106.0 12.70 16.3 3.87 2.52 1.35 1.00 
1231 91,5 12.40 14.0 4.04 2.51 1.53 1.30 
1232 85.1 11.80 14.4 3.77 2.37 1.39 1.05 
1233 85.8 11.47 16.7 3.58 2.50 1.08 1.00 
1234 66.9 12.50 14.9 3.56 2.32 1.24 1.00 
1235 50.2 11.60 13.1 3.61 2.58 1.03 1.25 
1236 84.4 13.70 15.5 3.91 2.72 1.19 1.05 
STAND pa EH BL SI. DE FD SD £S1 
pi ha"^  cm cm % % % days days days 
49033 167.6 66.7 0.00 7.12 0.00 79.0 81.5 2.5 
41858 175.6 69.8 0.00 0.00 0.00 84.5 90.5 6.0 
46642 158.3 64.3 0.00 0.00 0.00 81.0 83.5 2.5 
50229 162.4 60.8 0.00 0.00 0.00 80.0 84.5 4.5 
34682 195.5 88.5 0.00 0.00 0.00 83.0 88.0 5.0 
40662 182.3 67.8 0.00 0.00 0.00 79.5 81.5 2.0 
40662 182.0 75.0 0.00 0.00 0.00 81.0 85.0 4.0 
55013 173.2 73.7 0.00 0.00 0.00 83.5 86.5 3.0 
47838 175.0 79.6 0.00 5.88 0.00 81.5 84.0 2.5 
51425 191.2 70.6 0.00 0.00 0.00 81.5 84.0 2.5 
37074 167.1 78.3 0.00 0.00 0.00 83.0 87.5 4.5 
53817 179.0 68.9 0.00 0.00 0.00 81.0 84.0 3.0 
52621 169.6 69.9 0.00 0.00 0.00 79.5 82.0 2.5 
45446 198.0 83.7 0.00 0.00 0.00 84.5 89.5 5.0 
55013 181.6 78.4 0.00 4.34 0.00 79.5 86.0 6.5 
46642 168.3 59.8 0.00 0.00 0.00 80.5 85.5 5.0 
37074 187.1 77.1 0.00 0.00 0.00 81.5 87.0 5.5 
45446 197.5 81.1 0.00 0.00 0.00 79.0 84.0 5.0 
44250 184.1 70.8 0.00 0.00 0.00 82.5 84.0 1.5 
55013 170.6 65.3 0.00 4.34 0.00 80.0 82.0 2.0 
32290 189.4 78.2 0.00 0.00 0.00 81.5 89.0 7.5 
40662 180.7 58.9 0.00 0.00 0.00 78.0 83.5 5.5 
47838 199.4 91.1 2.38 0.00 0.00 86.5 88.5 2.0 
55013 179.4 70.7 0.00 0.00 0.00 80.0 83.0 3.0 
50229 187.5 78.4 0.00 4.54 0.00 82.0 86.0 4.0 
55013 191.2 65.6 0.00 4.34 0.00 82.0 85.0 3.0 
34682 146.4 46.3 0.00 0.00 0.00 80.0 83.0 3.0 
55013 153.6 54.8 0.00 0.00 0.00 82.5 89.0 6.5 
47838 178.1 71.6 0.00 0.00 0.00 82.0 88.5 6.5 
55013 187.9 71.0 0.00 6.52 0.00 81.5 86.5 5.0 
Table D5. (continued) 



























































































































STAND FH EH RL SL DE PD SD ASI 
pi ha-1 cm cm % % % days days days 
55013 174.8 66.6 0.00 0.00 0.00 78.0 81,5 3.5 
45446 154.9 58.9 0.00 0.00 0.00 83.0 88.5 5.5 
39466 192.2 77.8 0.00 0.00 0.00 81.5 88.0 6.5 
25114 159.0 53.9 0.00 0.00 4.54 77.5 83.5 6.0 
51425 160.6 67.7 0.00 2.17 0.00 78.0 82.0 4.0 
47838 156.7 69.7 0.00 0.00 0.00 78.0 83.0 5.0 
55013 195.7 83.5 0.00 0.00 0.00 83.0 88.0 5.0 
44250 188.9 77.5 0.00 0.00 0.00 84.5 88.5 4.0 
55013 200.1 81.3 0.00 0.00 0.00 84.5 89.5 5.0 
55013 209.4 114.6 0.00 0.00 0.00 86.0 90.5 4.5 
55013 181.2 85.5 0.00 0.00 0.00 83.5 87.5 4.0 
49033 200.0 74.7 0.00 0.00 0.00 81.0 84.5 3.5 
55013 205.2 99.6 0.00 0.00 0.00 82.5 86.0 3.5 
50229 180.9 77.4 0.00 0.00 0.00 79.0 85.0 6.0 
53817 193.0 91.3 0.00 0.00 0.00 85.0 88.0 3.0 
55013 187.8 80.9 0.00 0.00 0.00 78.0 81.0 3,0 
44250 205.6 103.4 0.00 5.00 0.00 86.5 88.5 2.0 
46642 202.6 93.0 0.00 0.00 0.00 85.0 87.0 2.0 
53817 171,0 66.3 0.00 0.00 0.00 78.5 80.0 1.5 
4783 196,5 91.0 0.00 0.00 5.00 84.0 89.0 5.0 
55013 203,0 99.2 0.00 6.52 0.00 85.5 87.0 1.5 
43054 187.1 74.4 0.00 0.00 0.00 81,0 84.5 3.5 
55013 170.8 74.2 0.00 0.00 0.00 81,5 84.5 3.0 
52621 213.3 103,4 0.00 0.00 0.00 84,5 87.5 3.0 
50229 164,1 62.6 0.00 0.00 0.00 81.0 84.0 3.0 
55013 183.6 84.9 0.00 2.17 2.17 82.5 83.5 1.0 
55013 189.8 87.0 0.00 0.00 0.00 81.5 87.0 5.5 
26310 198.7 96.7 0.00 7.69 0.00 88.0 90.0 2.0 
51425 193.0 86.1 0.00 0.00 2.27 82.0 84.5 2.5 
53817 199.4 103.8 0.00 0.00 0.00 89.0 95.0 6.0 
Table DS. (continued) 





























































































































STfiHD PH EH KL SI. DE PD SB £SI 
pi ha'i cm cm % % % days days days 
53817 194.0 95.8 0.00 2.17 0.00 83.0 84.0 1.0 
55013 204.1 105.7 0.00 2.17 0.00 82.0 84.5 2.5 
49033 188.0 93.0 0.00 2.38 2.50 83.5 88.5 5.0 
50229 203.2 100.5 0,00 4.54 0.00 84.0 88.0 4.0 
43054 185.6 79.3 0.00 2.50 0.00 81.5 86.5 5.0 
51425 194.0 89.7 0.00 2.17 0.00 83.5 86.5 3.0 
55013 215.9 106.1 0.00 0.00 2.17 83.5 87.5 4.0 
47838 178.7 81.7 0.00 0.00 0.00 83.0 86.0 3.0 
55013 176.5 72.7 0.00 8.69 2.17 80.0 82.0 2.0 
50229 193.2 82.8 0.00 0.00 0.00 82.0 83.0 1.0 
55013 187.8 86.8 0.00 0.00 0.00 81.5 83.5 2.0 
52621 217.4 112.2 0.00 2.17 0.00 89.5 90.0 0.5 
55013 197.9 102.4 0.00 2.17 0.00 87.0 89.0 2.0 
52621 216.7 104.4 0.00 0.00 0.00 86.0 88.5 2.5 
40662 210.4 103.8 0.00 0.00 0.00 86.0 90.5 4.5 
55013 195.6 88.9 2.17 0.00 2.17 80.5 82.5 2.0 
53817 205.4 97.3 0.00 0.00 2.27 89.0 90.5 1.5 
49033 197.2 93.2 0.00 2.77 0.00 84.5 86.0 1.5 
34682 192.3 87.0 0.00 0.00 0.00 82.5 87.0 4.5 
55013 194.3 83.1 0.00 6.52 0.00 81.5 84.0 2.5 
53817 210.9 95.2 0.00 4.54 0.00 82.0 86.0 4.0 
50229 187.0 76.5 0.00 0.00 0.00 78.0 81.0 3.0 
55013 201.3 97.3 0.00 0.00 0.00 84.5 88.5 4.0 
53817 204.6 100.3 0.00 0.00 2.17 82.0 83.0 1.0 
55013 231.6 116.0 0.00 2.17 2.17 88.0 90.5 2.5 
53817 198.3 94.2 0.00 2.27 0.00 84.5 88.5 4.0 
40662 198.8 93.9 0.00 5.26 0.00 82.0 85.0 3.0 
52621 189.2 68.8 2.38 0.00 0.00 80.5 82.5 2.0 
51425 211.6 94.8 0.00 0.00 0.00 85.5 88.5 3.0 
44250 191.2 83.9 0.00 3.33 0.00 81.5 84.5 3.0 
Table D5. (continued) 





























































































































SiaND FH EH KD SL DE FD SD ASI 
pi cm cm % % % days days days 
50229 190.2 88.5 0.00 9.54 0.00 84.0 85.5 1.5 
55013 185.1 91.6 0.00 2.17 0.00 86.5 90.0 3.5 
53817 184.6 78.5 0.00 0.00 0.00 81.0 83.0 2.0 
55013 186.6 77.0 0.00 4.34 0.00 82.0 84.0 2.0 
51425 180.0 76.7 0.00 4.67 0.00 82.0 82.5 0.5 
55013 170.8 79.6 0.00 4.34 0.00 79,5 80.5 1.0 
53817 179.7 80.5 0.00 8.89 0.00 82.5 82.5 0.0 
55013 169.7 78.4 0.00 13.04 0.00 80.0 80.0 0.0 
55013 188.6 83.7 0.00 4.34 0.00 81.5 81.5 0.0 







55013 186.7 86.5 0.00 4.34 0.00 82.0 82.0 0.0 
53817 181.8 86.6 0.00 19.76 0.00 80.0 81.5 1.5 
55013 186.2 90.0 2.17 17.39 0.00 81.0 81.0 0.0 
55013 184.0 86.7 0.00 6.52 0.00 80.0 80.0 0.0 
53817 165.8 70.2 0.00 37.64 0.00 75.5 76.0 0.5 
51425 181.6 87.6 0.00 13.96 0.00 81.0 82.0 1.0 
55013 178.9 84.3 0.00 17.39 0.00 81.5 82.0 0.5 
53817 175.9 80.5 0.00 15.41 0.00 82.0 83.0 1.0 
53817 167.4 80.2 0.00 2.27 0.00 79.5 81.0 1.5 
47838 178.8 88.0 0.00 20.00 0.00 81.5 82.0 0.5 
55013 176.7 86.4 0.00 4.34 0.00 82.5 83.0 0.5 
52621 204.0 102.2 0.00 6.93 0.00 83.5 84.0 0.5 
53817 171.3 82.9 0.00 15.61 0.00 79.0 80.5 1.5 
52621 195.7 87.9 0.00 15.63 0.00 82.0 82.0 0.0 
55013 175.3 90.4 0.00 2.17 0.00 81.5 81.5 0.0 
51425 181.7 83.3 0,00 9.67 0.00 81,5 82.0 0.5 







53817 162.3 70.7 0.00 22.62 0.00 76.5 77.5 1.0 
53817 177.7 77.0 0.00 17.39 0.00 78.0 80.0 2.0 
51425 180.2 95.1 0.00 20.21 0.00 82.0 82.0 0.0 
Table D5. (continued) 





























































































































ST&SD PH EH RI, SL DE PD SD &SX 
pi ha"i cm cm % % % days days days 
43054 190.7 98.1 3.12 5.00 0.00 81.5 83.0 1.5 
53817 164.2 91.5 0.00 48.81 0.00 81.0 81.0 0.0 
55013 173.6 92.0 0.00 15.21 0.00 80.0 81.5 1.5 
40662 178.3 87.7 0.00 7.89 0.00 82.0 83.0 1.0 
53817 175.7 80.1 0.00 2.27 0.00 81.5 82.0 0.5 
50229 187.1 82.8 0.00 4.54 0.00 83.0 86.0 3.0 
53817 194.7 93.0 0.00 6.62 0.00 82.5 84.0 1.5 
51425 193.3 89.6 0.00 4.76 0.00 82.5 84.0 1.5 
52621 169.0 81.2 0.00 0.00 0.00 83.0 85.0 2.0 
51425 194.8 104.2 0.00 6.52 0.00 84.0 84.5 0.5 
53817 173.5 81.6 2.27 4.34 0.00 80.0 82.5 2.5 
55013 188.6 80.0 0.00 4.34 0.00 80.0 81.5 1.5 
55013 186.4 83.3 0.00 4.34 0.00 80.5 82.5 2.0 
51425 171.4 76.3 0.00 4.34 0.00 81.0 83.5 2.5 
55013 187.0 91.3 0.00 10.86 0.00 82.0 84.0 2.0 
55013 195.6 97.6 0.00 8.69 0.00 83.0 83.5 0.5 
55013 168.9 75.2 0.00 17.39 0.00 82.0 83.5 1.5 
50229 192.5 88.0 0.00 2.63 0.00 84.5 85.5 1.0 
55013 173.5 85.2 0.00 21.73 0.00 82.0 82.5 0.5 
53817 188.0 77.5 0.00 6.71 0.00 82.5 83.5 1.0 
43054 180.2 79.7 0.00 2.63 0.00 83.0 84.0 1.0 
55013 175.7 91.6 0.00 23.91 0.00 83.0 83.5 0.5 
53817 179.1 87.8 0.00 17.78 0.00 81.5 83.0 1.5 
55013 184.3 82.8 0.00 26.08 0.00 80.0 81.5 1.5 
52621 178.4 69.6 0.00 2.38 0.00 82.0 84.5 2.5 
55013 154.8 55.9 0.00 4.34 0.00 80.0 83.5 3.5 
51425 173.7 66.5 2.38 7.14 2.38 81.5 85.5 4.0 
52621 158.1 67.7 0.00 0.00 0.00 81.5 83.5 2.0 
55013 172.3 71.6 2.17 4.34 0.00 82.0 86.0 4.0 
38270 171.1 76.2 0.00 2.94 0.00 85.5 88.5 3.0 
Table D5. (continued) 





























































































































SXâND PH EH RL SL DE PD SD &SX 
pi ha'i cm cm % % % days days days 
55013 176.8 71.2 0.00 0.00 0.00 82.5 88.5 6.0 
55013 176.3 77.5 0.00 8.69 2.17 82.0 84.0 2.0 
46642 180.1 77.8 2.38 5.15 0.00 84.5 88.5 4.0 
37074 180.7 71.3 3.12 0.00 0.00 82.0 86.5 4.5 
52621 193.1 81.4 0.00 2.17 2.38 82.5 86.5 4.0 
55013 183.0 78.3 0.00 6.52 2.17 82.0 86.0 4.0 
55013 176.6 69.9 0.00 2.17 0.00 84.0 86.5 2.5 
55013 171.8 67.7 0.00 0.00 4.34 81.5 85.5 4.0 
55013 196.8 86.7 0.00 0.00 0.00 86.5 90.0 3.5 
34682 172.9 64.3 0.00 0.00 0.00 82.0 87.0 5.0 
52621 163.7 65.3 0.00 4.55 4.34 82.0 84.5 2.5 
52621 179.4 76.2 0.00 0.00 0.00 83.0 88.5 5.5 
55013 166.3 65.3 0.00 6.52 4.34 82.0 85.0 3.0 
55013 175.4 78.9 0.00 2.17 8.69 81.5 83.5 2.0 
46642 188.4 72.4 0.00 2.63 0.00 83.0 88.5 5,5 
52621 178.5 71.8 0.00 6.52 0.00 80.5 83.0 2.5 
55013 184.2 78.4 0.00 8.69 0.00 81.5 85.5 4.0 
50229 186.9 74.3 0.00 0.00 4.77 83.5 88.5 5.0 
55013 183.3 76.9 2.17 8.69 0.00 81.5 84.5 3.0 
55013 177.5 83.4 0.00 0.00 0.00 82.0 88.0 6.0 
55013 165.7 73.6 0.00 0.00 0.00 82.0 85.0 3.0 
50229 185.7 71.7 0.00 5.00 0.00 82.0 85.5 3.5 
52621 177.3 71.2 0.00 2,38 2.17 84.5 89.5 5.0 
45446 172.5 71.1 0.00 6.81 0.00 80.0 82.5 2.5 
45446 173.5 72.5 0.00 3.12 0.00 81.0 84.5 3.5 
55013 170.9 71.6 0.00 4.34 0.00 84.0 88.5 4.5 
53817 169.7 69.4 0.00 0.00 0.00 82.0 87.5 5.5 
35878 192.4 84.6 0.00 0.00 2.77 83.5 88.0 4.5 
55013 174.4 77.3 0.00 0.00 0.00 80.5 84.5 4.0 
47838 181.1 81.4 0.00 7.32 2.77 83.0 85.0 2.0 
Table D5. (continued) 




























































































































ST£ND PH EH KL SL DE ED SD AS! 
pi ha-1 cm cm % % % days days days 
55013 192,4 90.7 0.00 0.00 0.00 86.0 90.0 4.0 
55013 188.2 80.5 0.00 4.34 0.00 86.0 91.0 5.0 
52621 171.7 73.2 0,00 0.00 0.00 80.5 84.0 3.5 
55013 203.8 82.5 0,00 4.34 0.00 84.0 89.0 5.0 
51425 183.3 85.7 0.00 2.50 0.00 84.0 86.0 2.0 
45446 170.0 80.6 0,00 2.63 0.00 84.5 86.5 2.0 
55013 184.2 82.4 0.00 0.00 0.00 82.0 86.0 4.0 
51425 173.4 78.8 0.00 0.00 2.50 80.0 82.0 2.0 
49033 171.5 69.4 0,00 0.00 0.00 81.5 84.5 3.0 
55013 171.9 68.9 0.00 0.00 0.00 82.5 85.5 3.0 
37074 195.7 82.4 7.14 0.00 0.00 83.0 88.0 5.0 
39466 169.6 78.5 0.00 0.00 0.00 84.0 89.5 5.5 
55013 152.4 64.3 2,17 0.00 0.00 82.0 83.5 1.5 
55013 182.6 80.6 0,00 0.00 0.00 82.0 86.5 4.5 
55013 166.7 76.7 0.00 2.17 0.00 78.0 80.5 2.5 
51425 185.3 82.6 0.00 2.17 0.00 81.5 83.0 1.5 
55013 210.9 90.3 0,00 0.00 0.00 86.0 89.5 3.5 
53817 204.5 91.5 0.00 4.54 0.00 81.5 84.5 3.0 
55013 189.9 72.8 0.00 0.00 0.00 78.0 80.0 2.0 
55013 194.4 92.8 0.00 19.56 0.00 83.0 85.5 2.5 
55013 206.1 85.1 0.00 2.17 0.00 82.0 84.5 2.5 
55013 188.7 79.1 0.00 0.00 0.00 81.0 83.0 2.0 
55013 204.8 89.6 0.00 0.00 0.00 84.0 86.5 2.5 
55013 203.6 89.5 0,00 0.00 0.00 84.0 87.0 3.0 
44250 167.2 65.1 0,00 0.00 0.00 80.5 85.0 4.5 
55013 206.5 94.1 0,00 6.52 0.00 82.0 84.5 2.5 
55013 189.7 69.7 0,00 2.17 0.00 79.5 81.0 1.5 
55013 195.6 93.3 0.00 0.00 0.00 84.0 84.0 0.0 
55013 159.3 69.1 0.00 6.52 0.00 76.0 77.0 1.0 
53817 177.0 69.1 0,00 2.27 0.00 82.0 89.0 7.0 
Table D5. (continued) 


























































































































STAND FH EH RL SL DE FD SD ASI 
pi ha-1 cm cm % % % days days days 
55013 165.7 66,5 0.00 13.04 0.00 77.5 78.0 0.5 
55013 177.4 84.4 0.00 0.00 0.00 82.0 83.0 1.0 
55013 184,7 82.5 0.00 0.00 0.00 82.5 87.0 4.5 
55013 163.7 58.9 0.00 2.17 0.00 74.5 76.0 1.5 
55013 188.9 71.6 2.17 2.17 0.00 78.5 80.5 2.0 
55013 188.1 82.1 2.17 6.52 2.17 82.5 83.5 1.0 
55013 187.6 73,5 0.00 32.60 0.00 77.5 78.0 0.5 
55013 162.3 60.6 0.00 17.39 0.00 80.0 80.0 0.0 
55013 200.2 86.9 0.00 0.00 0.00 82.5 84.0 1.5 
53817 194.5 75.0 0.00 0.00 4.44 82.5 84.5 2.0 
55013 172.4 67.6 2.17 0.00 0.00 76.5 78.0 1.5 
55013 206.0 101.3 0.00 17.39 0.00 84.0 84.5 0.5 
51425 206.0 93.6 0.00 2.17 0.00 84.0 87.0 3.0 
55013 179.4 73.4 0.00 0.00 0.00 82.5 83.5 1.0 
55013 185.0 75.5 0.00 0.00 0.00 81,0 88.5 7.5 
55013 201.3 86.8 0.00 0.00 0.00 84.5 87.5 3.0 
55013 199.1 87.2 0.00 17.39 2.17 84.5 85.5 1.0 
55013 185.2 77.3 0.00 10.86 0.00 78.0 79.0 1.0 
55013 164.7 69.1 0.00 4.34 0.00 78.5 79.0 0.5 
55013 176.9 80.7 0.00 54.34 0.00 77.0 79.5 2.5 
55013 186.4 78.2 0.00 6.52 0.00 80.0 81.5 1.5 
55013 213.9 104.5 0.00 10.86 4.34 84.5 86.0 1.5 
53817 206.2 83.7 0.00 0.00 0.00 82.5 89.0 6.5 
55013 194.1 80.6 0.00 0.00 0.00 77.5 81.0 3.5 
55013 174.8 59.1 0.00 0.00 0.00 77.5 80.0 2.5 
55013 178.8 69.6 0.00 8.69 0.00 79.0 80.0 1.0 
55013 179.1 81.6 0.00 26.08 2.17 81.5 82.0 0.5 
55013 182.7 69.2 0.00 2.17 0.00 79.0 81.5 2.5 
55013 175,9 74.6 0.00 6.52 0.00 80.0 82.5 2.5 
55013 172.5 76.8 4.34 15.21 0.00 79.5 81.0 1.5 
Table D5. (continued) 





























































































































STAND FH EH RI> SL DE FD SD £SI 
pi ha-1 cm cm % % % days days days 
55013 184.0 77.2 0.00 2.17 2.17 81.0 81.5 0.5 
55013 181.3 76.1 0.00 10.86 2.17 81.5 83.5 2.0 
52621 201.2 80.5 0.00 0.00 0.00 82.5 85.5 3.0 
55013 191.0 87.5 0.00 2.17 6.52 83.5 86.0 2.5 
50229 237.4 113.3 0.00 2.63 0.00 87.0 91.5 4.5 
44250 210.9 99.9 0.00 0.00 0.00 85.0 88.5 3.5 
46642 224.8 108.4 0.00 21.46 0.00 88.0 92.0 4.0 
32290 198.0 90.2 0.00 0.00 0.00 87.5 89.0 1.5 
19135 215.7 89.6 0.00 0.00 0.00 89.0 91.0 2.0 
55013 199.4 92.7 0.00 4.34 0.00 85.0 89.5 4.5 
47838 229.9 115.5 0.00 2.27 0.00 89.5 90.0 0.5 
55013 185.9 88.5 0.00 2.17 0.00 84.0 85.0 1.0 
55013 217.3 107.0 2.17 4.34 0.00 83.5 86.0 2.5 
55013 219.1 108.9 0.00 28.26 0.00 86.5 88.5 2.0 
51425 195.2 100,9 0.00 4.76 0.00 87.0 91.0 4.0 
55013 212.2 104.1 0.00 8.69 0.00 89.0 91.0 2.0 
55013 219.8 119.7 0.00 17.39 0.00 87.5 90.0 2.5 
55013 246.2 116.5 0.00 6.52 0.00 90.0 92.5 2.5 
31094 218.1 108.6 11.30 0.00 0.00 88.5 90.0 1.5 
52621 223.4 87.4 0.00 2.27 0.00 81.0 83.5 2.5 
55013 250.3 124.8 0.00 2.17 0.00 89.5 92.0 2.5 
55013 218.1 93.0 0.00 6.52 0.00 84.0 89.0 5.0 
40662 200.7 83.3 0.00 2.94 0.00 87.5 92.0 4.5 
55013 210.1 95.8 0.00 6.52 0.00 85.0 88.0 3.0 
31094 236.5 105.2 0.00 3.33 0.00 89.5 91.5 2.0 
55013 222.4 91.9 2.17 8.69 0.00 83.5 87.5 4.0 
55013 199.5 98.9 0.00 8.69 0.00 83.0 84.5 1.5 
55013 218.6 107.7 0.00 17.39 0.00 89.0 89.5 0.5 
55013 199.8 83.8 0.00 8.69 0.00 83.0 84.5 1.5 
46642 243.6 117.7 0.00 7.63 0.00 88.5 90.0 1.5 
Table D5. (continued) 



























































































































SXAND FH EH RL SL DE FD SD ASI 
pi ha'l cm cm % % % days days days 
50229 214.8 103.3 0.00 9.77 0.00 87.5 94.5 7.0 
38270 230.9 108.9 0.00 0.00 0.00 89.0 94.5 5.5 
50229 216.6 111.7 0.00 18.86 0.00 84.0 89.0 5.0 
25114 235.4 108.7 0.00 0.00 0.00 90.5 93.5 3.0 
55013 210.1 97.6 0.00 34.78 0.00 86.0 87.5 1.5 
55013 210.9 105.3 0.00 10.86 0.00 86.0 88.0 2.0 
44250 221.6 111.8 0.00 13.74 0.00 87.0 90.0 3.0 
55013 197.8 97.3 0.00 13.04 0.00 83.5 84.0 0.5 
55013 196.0 87.5 0.00 4.34 0.00 84.0 85.0 1.0 
55013 203.5 95.8 0.00 19.56 0.00 83.5 87.0 3.5 
49033 190.8 80.7 0.00 7.53 0.00 81.0 84.0 3.0 
55013 209.3 110.4 0.00 0.00 0.00 88.0 91.5 3.5 
55013 174.1 81.7 0.00 6.52 0.00 79.5 81.5 2.0 
52621 218.5 101.1 0.00 13.25 0.00 84.0 88.5 4.5 
52621 206.6 97.3 0.00 6.93 0.00 88.0 89.0 1.0 
53817 216.2 96.9 0.00 24.11 ,0.00 86.5 89.0 2.5 
45446 201.1 86.2 0.00 8.33 0.00 88.5 91.5 3.0 
33486 212.6 97.1 0.00 0.00 0.00 90.0 92.5 2.5 
31094 211.8 91.8 0.00 0.00 0.00 90.0 90.0 0.0 
55013 206.6 103.8 0.00 21.73 0.00 89.0 92.5 3.5 
41858 200.6 94.9 0.00 5.95 0.00 88.0 89.5 1.5 
53817 213.7 101.4 0.00 11.16 0.00 88.0 90.0 2.0 
55013 185.3 85.4 2.17 19.56 0.00 83.0 85.5 2.5 
38270 192.3 95.9 0.00 25.00 0.00 85.5 89.0 3.5 
55013 159.8 50.5 0.00 0.00 0.00 79.0 82.5 3.5 
55013 161.9 45.4 0.00 0.00 0.00 79.5 82.5 3.0 
55013 156.2 51.3 0.00 0.00 0.00 78.0 82.5 4.5 
55013 163.4 62.7 2.17 2.17 0.00 77.5 79.5 2.0 
55013 151.4 47.1 2.17 0.00 0.00 75.5 81.0 5.5 
55013 171.6 65.6 0.00 0.00 0.00 78.0 82.0 4.0 
Table D5. (continued) 




























































































































SraHD PH EH RL SL DE PD SD ASI 
pi ha-1 cm cm % % % days days days 
51425 183.1 63.6 0.00 0.00 0.00 81.5 85.0 3.5 
52621 195.3 79.4 0.00 0.00 0.00 83.0 87.0 4.0 
55013 168.4 52.5 0.00 2.17 0.00 81.0 84.5 3.5 
55013 157.2 61.0 2.17 2.17 0.00 80.5 83.0 2.5 
45446 170.1 71.1 0.00 2.50 0.00 84.5 89.5 5.0 
55013 163.9 67.2 0.00 23.91 0.00 79.0 81.5 2.5 
53817 164.9 63.8 0.00 0.00 0.00 79.5 84.0 4.5 
43054 177.1 69.8 0.00 0.00 0.00 82.5 84.5 2.0 
55013 159.4 50.1 0.00 0.00 0.00 77.0 82.5 5.5 
55013 163.6 70.1 0.00 0.00 0.00 82.0 85.5 3.5 
55013 163.0 67.0 0.00 4.34 0.00 79.0 81.5 2.5 
53817 176.9 73.8 0.00 2.17 0.00 80.5 86.0 5.5 
55013 185.5 74.0 0.00 0.00 0.00 82.0 85.0 3.0 
55013 147.3 52.1 2.17 0.00 0.00 75.0 77.5 2.5 
55013 171.7 59.5 2.17 4.34 0.00 80.5 83.5 3.0 
55013 169.6 64.3 0.00 0.00 0.00 80.5 83.0 2.5 
55013 179.4 71.5 0.00 2.17 0.00 78.0 82.0 4.0 
55013 171.8 69.0 4.34 2.17 0.00 80.5 83.5 3.0 
53817 181.6 73.2 0.00 0.00 0.00 82.0 85.5 3.5 
55013 193.6 74.6 8.69 0.00 0.00 82.0 86.5 4.5 
55013 162.2 58.7 0.00 0.00 0.00 77.5 81.0 3.5 
55013 178.8 67.3 0.00 0.00 0.00 82.0 86.5 4.5 
55013 178.0 60.7 0.00 2.17 0.00 79.0 84.5 5.5 
52621 169.0 63.4 2.27 0.00 0.00 81.5 84.0 2.5 
55013 156.2 58.6 0.00 0.00 0.00 78.0 83.0 5.0 
55013 163.7 61.1 0.00 0.00 0.00 76.5 81.0 4.5 
55013 148.7 47.7 0.00 4.34 0.00 78.0 80.0 2.0 
55013 160.6 61.2 0.00 2.17 0.00 82.0 85.5 3.5 
55013 153.7 53.1 0.00 6.52 0.00 77.5 80.0 2.5 
55013 178.0 62.5 0.00 0.00 0.00 81.0 87.0 6.0 
Table D5. (continued) 
Entry YD RN ÊÏ ËD CD TO ÊP" 
g pi-1 
3237 93. 5 
3238 105, .7 
3239 115, .0 
3240 68 .C 
3241 103 .4 
3242 86 .2 
3243 98 .5 
3244 83 .2 
3245 85 .8 
3246 72 .2 
3247 100 .7 
3248 76 .0 
3249 81 .2 
3250 84 .9 
3301 122 .8 
3302 126 .0 
3303 102 .0 
3304 97 .2 
3305 26 .3 
3306 108 .6 
3307 118 .9 
3308 116 .1 
3309 110 .9 
3310 112 .5 
3311 115 .9 
3312 131 .0 
3313 110 .3 
3314 130 .1 
3315 96 ,3 




























































































STAND FH EH RL SL DE PD SD ASI 
pi ha-l cm cm % % % days days days 
55013 171.9 58.0 0.00 2.17 0.00 78.0 82.0 4.0 
55013 177.4 66.1 0.00 2.17 0.00 78.0 84.0 6.0 
22723 176.6 60.4 0.00 0.00 0.00 80.5 86.5 6.0 
55013 171.9 57.6 0.00 0.00 0.00 82.0 86.5 4.5 
55013 174.0 71.1 0.00 0.00 0.00 80.0 82.0 2.0 
55013 171.8 63.6 0.00 0.00 0.00 78.0 83.0 5.0 
55013 179.8 73.8 0.00 6.52 0.00 78.5 82.5 4.0 
55013 155.6 50.4 0.00 4.34 0.00 76.5 80.0 3.5 
55013 183.1 61.7 0.00 0.00 0.00 80.0 86.5 6.5 
55013 171.3 55.3 0.00 0.00 0.00 79.0 84.0 5.0 
55013 172.9 70.8 0.00 13.04 0.00 81.0 83.5 2.5 
55013 170.7 61.0 0.00 0.00 0.00 78.0 81.0 3.0 
55013 163.1 67.4 0.00 4.34 0.00 77.5 79.5 2.0 
55013 176.3 70.5 0.00 4.34 0.00 82.0 86.0 4.0 
52621 223.2 92.3 0.00 6.72 0.00 83.5 86.5 3.0 
55013 229.9 95.6 0.00 2.17 0.00 84.5 88.0 3.5 
55013 188.5 71.7 0.00 0.00 0.00 79.5 82.0 2.5 
55013 218.7 91.7 0.00 0.00 0.00 83.5 87.0 3.5 
55013 229.0 106.0 0.00 0.00 0.00 94.0 97.0 3.0 
55013 211.6 86.7 2.17 0.00 0.00 84.0 86.5 2.5 
55013 216.2 105.2 6.52 8.69 0.00 84.5 86.0 1.5 
55013 199.3 66.1 0.00 2.17 0.00 85.0 86.5 1.5 
53817 198.9 73.0 0.00 6.62 0.00 82.0 85.0 3.0 
55013 189.1 76.5 6.52 6.52 0.00 78.0 79.5 1.5 
55013 188.9 62.0 10.86 0.00 0.00 80.5 81.0 0.5 
55013 223.3 79.3 2.17 2.17 0.00 84.0 88.5 4.5 
55013 217.4 92.5 2.17 2.17 0.00 84.5 87.5 3.0 
55013 195.1 77.7 8.69 0.00 0.00 81.5 83.5 2.0 
55013 203.7 78.4 0.00 2.17 0.00 81.0 83.0 2.0 
52621 207.3 89.4 0.00 6.93 0.00 82.5 84.0 1.5 
Table D5. (continued) 



























































































































STAND PH EH RL SI. DE FD SD ASI 
pi ha-1 cm cm % % % days days days 
55013 214.4 84.8 4,34 4.34 0.00 83.0 84.5 1.5 
55013 176.4 67.7 2,17 2.17 0.00 79.5 82.0 2.5 
55013 198.0 78.5 0,00 0.00 2.17 80.5 82.5 2.0 
55013 208.1 93.2 6,52 0.00 0.00 82.5 83.5 1.0 
55013 200.3 79.6 0.00 4.34 0.00 81.0 83.0 2.0 
55013 203.7 81,9 10.86 2.17 0,00 84.5 88.0 3.5 
55013 199.7 77,2 4.34 0.00 0,00 82.0 83.5 1,5 
49033 219.5 90,2 7.12 0.00 0,00 87.0 88.5 1.5 
55013 200,3 69.5 0.00 2.17 0,00 83.5 85.0 1.5 
50229 192.8 77.6 0.00 0.00 0,00 83.5 84.5 1.0 
55013 208.2 80.6 2.17 0.00 0.00 83.5 87,0 3.5 
53817 206.2 86.6 2.17 4,34 0.00 86.0 86,5 0.5 
55013 191.7 66.0 6.52 2,17 0.00 82.5 84,0 1.5 
55013 196.6 85.3 0.00 0,00 0.00 83.5 85,0 1.5 
47838 195.6 73,0 0,00 0,00 0,00 82.0 83.5 1.5 
55013 232.3 101.8 4.34 2.17 0,00 89.0 91.0 2.0 
55013 192.0 66.0 0.00 0.00 0,00 79.5 84,5 5.0 
55013 210.9 94.7 0.00 10.86 0,00 85.5 87.0 1.5 
55013 205.8 80.6 0.00 0.00 0.00 80.5 82,5 2,0 
55013 217.1 97.2 0.00 4.34 0.00 82.5 84,5 2,0 
53817 188.9 72.7 0.00 2,17 0.00 83.0 84.5 1,5 
51425 185.0 72.2 0.00 2.17 0.00 79.0 80,0 1,0 
44250 208.3 78.7 0.00 0,00 0.00 83.0 87.0 4,0 
55013 208.0 90.2 6.52 4,34 0.00 80.5 82.0 1.5 
55013 201.3 87.6 2.17 2,17 0.00 83.0 84.0 1.0 
52621 196.5 72.9 2.38 6,93 2.17 78,5 82.5 4.0 
55013 205.4 76.7 0.00 0.00 0.00 82.5 85.0 2.5 
55013 209.2 96.9 0.00 6.52 0.00 84.0 85.0 1.0 
55013 228,1 99.6 0.00 4.34 0.00 83.0 84.5 1.5 
55013 209,9 82,5 0.00 2.17 0.00 81.0 81.5 0.5 
Table D5. (continued) 
Entry YD RH EL ED CD KD EP STAND PH EH RL SL DE PD SD ASI 
g pl~^  cm cm cm cm cm no. pi ha~^  cm cm % % % days days days 
3347 93.5 18.30 13.4 4.38 2.80 1.57 1.10 55013 190.3 82.0 0.00 10.86 0.00 81.5 82.0 0.5 
3348 112.1 18.90 15.5 4.29 2.92 1.37 1.15 55013 232.1 93.7 10.86 0.00 0.00 83.0 85.0 2.0 
3349 99.4 18.20 14.2 4.37 2.74 1.62 1.00 55013 221.2 79.8 0.00 0.00 0.00 82.5 85.0 2.5 
3350 104.5 18.40 14.9 4.38 2.85 1.53 1.00 52621 192.2 73.6 2.38 2.17 0.00 77.5 79.0 1.5 
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APPENDIX E. DATA ANALYSES FOR ANKENY, 1992 
Table El. Mean squares of the anatysis of variance with entries within population pooled across sets for Ankeny, 1992 
Source of Mean squares 
variation df Yield RN EL ED CD KD EP 
(g plant"^)'' no/ cm  ^ cm  ^ cm  ^ cm  ^ no.^  
Set (S) 4 2160.12 5.38 25.54 0.357 0.525 1.458 0.024 
Pop (P) 8 12514.11** 329.24** 62.27** 6.983** 2.978** 2.107** 2.509** 
S*P 32 486.40* 2.62** 16.63** 0.063** 0.031* 0.044** 0.056** 
Rep/S/P 45 264.12 0.31 1.21 0.020 0.016 0.019 0.015 
Entries/S/P 405 501.36** 2.74** 3.58** 0.069** 0.049** 0.042** 0.029** 
Entries/S-Pl^  45 518.55** 2.28** 4.61** 0.024* 0.037** 0.033** 0.008 
Entries/S-P2 45 533.43** 1.39** 3.43** 0.059** 0.035** 0.033** 0.014 
Entries/S-P3 45 579.13** 2.46** 3.40** 0.062** 0.062** 0.042** 0.008 
Bntries/8-P4 45 231.32 1.50** 3.08** 0.044** 0.031** 0.027* 0.067** 
Entries/S-P5 45 453.30** 1.11** 3.88** 0.057** 0.026** 0.034** 0.011 
Entries/S-P6 45 367.22** 5.15** 2.90** 0.091** 0.062** 0.054** 0.005 
Entries/S-P7 45 764.15** 3.38** 3.40** 0.106** 0.073** 0.045** 0.095** 
Entries/S-P8 45 253.89 1.85** 3.81** 0.052** 0.046** 0.035** 0.033** 
Entries/S-P9 45 811.25** 5.50** 3.71** 0.126** 0.070** 0.073** 0.019* 
Error 405 193.15 0.32 0.81 0.016 0.009 0.018 0.013 
0.81 0.97 0.89 0.93 0.92 0.85 0.86 
Overall mean 104.71 14.77 15.22 4.14 2.60 1.54 1.12 
Overall C.V. 13.27 3.87 5.93 3.07 3.83 8.78 10.33 
*,** Significant at the 0.05 and 0.01 probability levels, respectively. 
+ Population 1(P1) =B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=BSCB1(R)C9, andP9=BSSS(R)C9. 
Table E2. Mean squares of the analyas of variance with entries within population pooled across sets for Ankeny, 1992 
Source of Mean sqiiArpR 
variation df STAND  ^ PH EH EL SL DE 
(plants ha"^)  ^ cm  ^ cm  ^ %"• 
Set (S) 4 163117.35 835.17 304.14 28.45 76.44 2.38 
Pop(P) 8 926132.81* 23144.80** 11190.71** 46.13** 274.05** 1.68 
S*P 32 300139.75** 596.15** 344.76** 12.22* 37.47 0.77 
Rep/S/P 45 87979.12 150.20 98.97 6.39 25.48 0.74 
Entries/S/P 405 197967.14** 367.33** 229.35** 10.63** 22.89** 0.50 
Entries/S-Pl^  45 161146.72** 397.90** 298.45** 2.69 13.45 0.56 
Entries/S-P2 45 460364.73** 514.42** 232.73** 0.18 2.32 0.20 
Entries/S-P3 45 425147.65** 452.02** 313.62** 0.33 3.88 1.51** 
Entries/S-P4 45 141758.26** 216.04** 156.14** 3.69 17.51 0 
Entries/S-P5 45 300171.53** 186.19** 96.59** 9.38** 2.88 1.22** 
Entries/S-P6 45 24855.37 353.36** 231.80** 9.22** 82.27** 0.86* 
Entries/S-P7 45 191405.44** 579.83** 291.73** 23.51** 47.88** 0 
Entries/S-P8 45 45388.07 164.02** 158.70** 2.43 22.88** 0.18 
Entries/S-P9 45 31466.52 442.18** 284.38** 44.22** 12.93 0 
Error 405 83034.88 38.73 27.61 5.28 14.20 0.56 
0.75 0.96 0.95 0.72 0.71 0.55 
Overall mean 53568 200.76 94.23 0.69 2.16 0.11 
Overall C.V. 5.38 3.10 5.58 332.08 174.54 684.74 
 ^ Mean squares of STAND are multiplied by 10" .^ 
*,** Significant at the 0.05 and 0.01 probability levels, respectively. 
* Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=BSCB1(R)C9, andP9=BSSS(R)C9. 
Table ES. Within-plot mean squares of the anatyâs of variance for Ankeny, 1992 
Source of 
variation df Yield df EN df EL df ED df CD df PH df EE 
Within Plot  ^
(g planfi)': no.^  cm  ^ cm  ^ cm  ^ cm  ^ cm.^  
PI* 715 990.63 890 2.91 715 5.99 708 0.059 715 0.029 900 181.49 900 139.84 
P2 717 1113.38 869 2.06 705 5.00 689 0.115 704 0.033 900 164.54 900 118.64 
P3 708 1277.55 876 2.52 705 3.58 692 0.088 705 0.035 899 199.01 899 161.40 
P4 714 548.45 892 1.97 714 3.27 712 0.054 714 0.026 900 105.85 900 99.88 
P5 719 1222.97 890 1.68 713 5.10 704 0.074 713 0.026 900 139.20 897 122.30 
P6 719 1137.75 893 3.30 719 4.07 712 0.078 718 0.046 900 129.76 900 139.92 
P7 719 697.89 893 3.08 719 3.23 715 0.072 719 0.031 900 236.84 900 206.02 
P8 719 590.75 893 2.79 719 2.88 717 0.091 719 0.031 900 169.25 900 124.38 
P9 716 1053.74 890 3.12 716 4.67 703 0.070 716 0.037 900 188.50 900 195.72 
 ^ Harmonic means for number of plants measured within each plot for each population were: PI=9.0, P2=8.5, P3=8.5, P4=7.9, 
P5=8.2,P6=9.6, P7=9.5, P8=9.5, andP9=10. 
Î Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=BSCB1(R)C9, andP9=BSSS(R)C9. 
Table E4. Mean of traits by population pooled across sets in Ankeny, 1992 (n=100) 
Pop YD RN £L ED CD KD £P STAND FH EH RL SL DE 
g pl-1 cm cm cm cm cm no. pi ha-1 cm cm % % % 
Pl^  114.3 16.73 14.6 4.52 2.86 1.65 1.03 53602 200.9 99.0 0.45 2.6 0.13 
P2 83.6 12.63 15.5 3.84 2.43 1.41 1.02 51712 190.0 83.0 0.04 0.3 0.04 
P3 114.2 14.41 15.2 4.28 2.56 1.71 1.03 52717 204.7 100.1 0.08 0.8 0.31 
P4 98.1 13.75 16.0 3.92 2.58 1.34 1.25 53865 191.4 96.5 0.51 2.0 0.00 
P5 109.3 12.27 16.7 3.97 2.41 1.56 1.03 52860 186.3 84.8 0.63 0.4 0.32 
P6 109.9 16.84 14.5 4.38 2.79 1.59 1.02 54559 196.8 89.2 0.49 3.4 0.13 
P7 107.9 14.60 14.7 3.96 2.41 1.55 1.49 53889 228.6 114.4 1.65 5.5 0.00 
PS 90.9 14.44 14.3 3.92 2.60 1.32 1.11 54391 186.2 81.6 0.34 2.2 0.04 
P9 113.8 17.24 15.1 4.44 2.77 1.66 1.06 54511 221.4 99.1 2.00 1.7 0.00 
LSDQ .05 6.1 0.44 1.1 0.07 0.05 0.06 0.07 1518 6.8 5.1 0.96 1.7 0.24 
 ^ Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Hol7, P4=BS14, P5=Hol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, P8=BSCB1(R)C9, <0 
and P9=BSSS(K)C9. 
Table E5. Mean of traits by entry in flnJceny, 1992 (n=2) 
Entry YD RN EI. ED CD KD EE SIAHD FH EH RI> Sli DE 
9 pl-1 cm cm cm cm cm no. pi ha" cm cm % % % 
1101^  106.6 16.40 14.4 4.61 2.92 1.69 1.10 55013 210.3 109.9 0.0 2.1 0,00 
1102 129.0 17.60 16.2 4,54 3.01 1.53 1.00 55013 194.0 92.6 0.0 0.0 0,00 
1103 77.3 15.60 14.4 4,44 2.86 1.58 1.00 41858 217.5 109.1 0.0 0.0 0,00 
1104 128.1 17.50 15,4 4.54 3.08 1.45 1.00 55013 182.2 78.3 0.0 6.5 0.00 
1105 113.5 17.60 14.9 4.56 3.16 1.40 1.00 55013 201.8 100.8 0.0 2.1 0.00 
1106 119.2 17.80 13,8 4.57 2.71 1.85 1.00 55013 209.8 100.2 0.0 4.3 2.17 
1107 148.4 17.70 16.7 4.62 2.84 1.78 1.15 52621 223.5 118.8 0.0 0.0 0.00 
1108 117.1 17.10 13.8 4.80 3.05 1.75 1.00 55013 203.1 98.8 0.0 0.0 0.00 
1109 114.9 14.70 14.0 4.40 2.61 1.78 1.25 55013 206.6 104.9 0.0 2.1 0.00 
1110 102.3 16.72 13.7 4.31 2.84 1.47 1.10 55013 191.1 99.8 0.0 4.3 0.00 
1111 126.4 16.72 15.5 4,52 2.68 1.83 1.10 51425 202.1 107.0 0.0 9.3 0.00 
1112 108.8 15,80 13.7 4.50 2.60 1.90 1.00 55013 191.9 94,5 0.0 8.6 0.00 
1113 126.0 15.70 15.4 4,65 2.72 1.92 1.00 55013 193.7 89.4 0.0 2.1 0.00 
1114 135.5 15,70 16.0 4.60 2.62 1.97 1.05 55013 205.0 100.0 0.0 2.1 0.00 
1115 123.4 16.80 14.2 4.60 2.72 1.87 1.00 55013 204.9 106.3 0.0 6.5 0.00 
1116 106.0 16,50 13.7 4,42 2.70 1.72 1.00 55013 178.1 82.4 2.1 0.0 0.00 
1117 119.5 15.30 15.0 4,60 2.72 1.87 1.00 47838 179.8 85.6 5.2 2.3 0.00 
1118 163.4 14.50 17.5 4.65 2.77 1.87 1.10 55013 234.4 117.7 4.3 2.1 0.00 
1119 86.2 18.00 10.8 4.45 2.75 1.70 1.00 50229 180.7 78.4 2.3 2.3 0.00 
1120 99.8 17.00 11.0 4.70 2.55 2.15 1.00 55013 211.0 95.7 0.0 0.0 0.00 
1121 103.6 16.60 12.8 4.49 3.16 1.32 1.25 55013 199.4 105.3 0.0 4.3 0.00 
1122 108.1 15.90 14.3 4,56 2.89 1.66 1.00 55013 208.5 106.9 0.0 0.0 0.00 
1123 129.3 17.10 16.1 4.54 2.89 1.65 1.00 55013 193.7 84.1 0.0 2.1 0.00 
1124 82.0 16.60 11.8 4.40 2.98 1.41 1.15 55013 208.5 100.5 0.0 0.0 0.00 
1125 116.9 18.60 15.1 4.67 2.99 1.67 1.00 55013 188.3 86.1 0.0 4.3 0.00 
1126 129.3 16.40 16.9 4.74 3.03 1.71 1.00 55013 222.3 110.0 0.0 2,1 0.00 
 ^ Entries 1101-1150=573 X B84, entries 1201-1250=890 X Mol7, entries 1301-1350=873 X Hol7, entries 2101-2150=8814, entries 
2201-2250=Mol7-Syn, entries 2301-2350=H73-Syn, entries 3101-3150=BS11(FR)C9, entries 3201-3250=BSCB1(R)C9, entries 3301-
3350=BSSS(K)C9 
Table ES. (continued) 
Entry ÏD RK EI. ED CD KD EP 




























































































































STAND FH EH KL SL DE 
pl ha"^  cm 
55013 189. 1 
55013 191. 8 
53817 199. 8 
51425 199. 6 
55013 210. 7 
52621 218. 0 
53817 210. ,3 
55013 197, ,5 
50229 214. 3 
49033 205. 4 
52621 204. 4 
55013 182. 7 
55013 198. 0 
55013 191, .7 
55013 214, .3 
53817 181, .5 
45446 180 .5 
55013 192 .2 
55013 229 .0 
50229 192 .3 
55013 186 .8 
52621 189 .1 
55013 225 .0 
55013 201 .6 
53817 174 .6 
53817 183 .4 
53817 173 .6 
55013 171 .8 
55013 202 .0 
55013 157 .8 
cm % % % 
84.9 0.0 2.1 2.17 
92.7 0.0 4.3 0.00 
104.2 0.0 0.0 0.00 
106.0 2.1 0.0 0-00 
105.6 0.0 0.0 0.00 
122.6 0.0 0.0 0.00 
105.2 0.0 4.5 0-00 
100.1 0.0 6.5 0.00 
118.0 0.0 0.0 0.00 
103.7 0.0 2-1 0.00 
105.1 0.0 8.9 0.00 
78.4 0.0 0.0 0.00 
95.5 0.0 2.1 0.00 
99.6 0.0 4.3 0.00 
109.6 2.1 4.3 0.00 
84.1 0.0 0.0 0.00 
79.9 0.0 5.5 0.00 
92.0 0.0 2-1 0-00 
128.0 4.3 0.0 0-00 
88.8 0.0 4.3 0.00 
89.6 0.0 2.1 2-17 
92.1 0.0 2-2 0-00 
113.6 0.0 4.3 0-00 
91.1 0.0 2.1 0-00 
71.9 0.0 0-0 0-00 
80.8 0.0 4-4 0-00 
71-6 0.0 2-1 2.27 
78.1 0.0 0-0 0.00 
79.1 0.0 0.0 0.00 
58.2 0-0 0.0 0.00 
Table E5. (continued) 





























































































































sxand fh EH KL SL DE 
pi ha"^  cm 
55013 173. 3 
55013 189. 3 
55013 162. 6 
43054 160. 8 
47838 199. 7 
49033 207. ,1 
40662 190. .9 
55013 182. ,9 
55013 189. ,8 
53817 209. 5 
52621 172. 2 
55013 183. 2 
55013 183. 9 
55013 210 .1 
55013 192, >5 
47838 182 .2 
50229 202 .4 
55013 215 .0 
52621 203 .0 
55013 186 .2 
47838 206 .6 
50229 189 .4 
55013 211 .7 
55013 186 .1 
45446 196 .3 
55013 208 .6 
39466 164 .0 
43054 163 .0 
55013 195 .4 
55013 201 .5 
cm % % % 
75.5 0.0 0.0 0.00 
79.6 0.0 0.0 0.00 
67.7 0.0 0.0 0.00 
64.6 0.0 0.0 0.00 
96.2 0.0 0.0 0.00 
88.0 0.0 0.0 0.00 
87.3 0.0 0.0 0.00 
86.1 0.0 0.0 0.00 
88.0 0.0 0.0 0.00 
87.8 0.0 0.0 0.00 
84.0 0.0 0.0 0.00 
74.6 0.0 0.0 0.00 
86.4 0.0 0.0 0.00 
95.4 0.0 0.0 0.00 
91.4 0.0 0.0 0.00 
69.2 0.0 0.0 0.00 
87.9 0.0 0.0 0.00 
100.2 0.0 0.0 0.00 
95.3 0.0 0.0 0.00 
83.2 0.0 0.0 0.00 
100.1 0.0 2.3 0.00 
72.6 0.0 0.0 0.00 
108.0 0.0 0.0 0.00 
77.1 0.0 0.0 0.00 
82.5 0.0 0.0 0.00 
80.8 0.0 0.0 0.00 
59.9 0.0 0.0 0.00 
62.8 0.0 0.0 0.00 
86.9 0.0 0.0 0.00 
86.4 0.0 0.0 0.00 
Table ES. (continued) 





























































































































stand fh eh rl sl de 
pl ha~^  cm 
55013 174. 3 
50229 168. 4 
38270 210. 3 
33486 184. 9 
55013 166. 7 
50229 158. 9 
55013 201. ,4 
53817 201. .6 
52621 216. ,3 
55013 218. 2 
55013 188. 2 
52621 216. 6 
55013 218. 8 
53817 196. 2 
50229 210 .3 
55013 195 .7 
46642 214, .9 
45446 207 .0 
55013 170 .2 
32290 201 .5 
55013 213 .0 
55013 194 .2 
53817 173 .0 
55013 218 .9 
53817 179 .5 
55013 185 .7 
52621 206 .4 
38270 221 .6 
55013 201 .9 
53817 217 .6 
cm % % % 
73.0 2.1 0.0 0.00 
68.7 0.0 0.0 0.00 
87.1 0.0 3.3 0.00 
73.9 0.0 0.0 0.00 
68.6 0.0 0.0 0.00 
73.5 0.0 0.0 0.00 
82.3 0.0 0.0 0.00 
90.6 0.0 0.0 0.00 
89.5 0.0 0.0 0.00 
119.1 0.0 4.3 0.00 
90.1 0.0 0.0 0.00 
84.8 0.0 0.0 0.00 
108.1 0.0 0.0 0.00 
94.6 0.0 0.0 0.00 
106.2 0.0 2.1 0.00 
89.5 0.0 0.0 0.00 
110.6 0.0 0.0 0.00 
99.6 0.0 0.0 0.00 
75.6 0.0 0.0 0.00 
97.4 0.0 0.0 0.00 
111.5 0.0 0.0 0.00 
88.1 0.0 0.0 0.00 
82.3 0.0 0.0 0.00 
109.8 0.0 0.0 0.00 
75.0 0.0 0.0 0.00 
83.1 0.0 0.0 0.00 
107.4 0.0 0.0 0.00 
116.3 0.0 6.4 0.00 
92.8 0.0 0.0 0.00 
119.6 0.0 0.0 0.00 
Table ES. (continued) 
Entry YD RH ËL ËD CD KD BP 




























































































































STAND PH EH RL SL DE 
pi ha~^  cm 
55013 200. 9 
55013 214. 5 
55013 198. 9 
55013 218. 8 
53817 195. 1 
55013 200. 0 
53817 237. 7 
55013 196. 2 
50229 192. ,5 
53817 199. ,4 
55013 194. 5 
49033 230. 0 
53817 205. 3 
55013 224. 2 
53817 219. 1 
55013 200. 3 
55013 204 .0 
55013 206 .  5 
55013 206 .0 
55013 198 .6 
55013 208 .2 
52621 208 .3 
55013 208 .3 
55013 204 .0 
55013 246 .2 
55013 210 .4 
47838 213 .2 
55013 191 .7 
45446 217 .0 
44250 196 .7 
cm % % % 
103.2 0.0 0.0 0.00 
115.1 0.0 2.1 0.00 
102.1 0.0 4.3 0.00 
112.0 0.0 0.0 0.00 
92.2 0.0 2.1 2.27 
94.2 0.0 0.0 0.00 






92.3 0.0 0.0 2.17 
84.3 0.0 0.0 0.00 
94.9 0.0 0.0 0.00 
93.6 0.0 0.0 4.34 
118.0 0.0 2.1 0.00 
106.6 0.0 0.0 0.00 
106.6 0.0 2.1 0.00 
109.9 0.0 2.2 0.00 
100.2 0.0 0.0 0.00 
98.1 0.0 0.0 0.00 
108.4 0.0 0.0 0.00 
103.9 0.0 2.1 0.00 
89.2 0.0 0.0 0.00 
95.8 0.0 2.1 0.00 
96.3 0.0 2.1 0.00 
107.5 0.0 0.0 0.00 
108.5 0.0 0.0 2.17 
125.3 0.0 0.0 0.00 
110.0 0.0 0.0 0.00 
106.9 0.0 0.0 2.50 
79.7 0.0 0.0 0.00 
92.1 0.0 2.1 0.00 
92.4 0.0 2.6 0.00 
Table ES. (continued) 



























































































































stfind eh eh rl sl de 































cm % % % 
102.2 2.1 2.1 2.17 
103.3 0.0 2.1 0.00 
83.1 2.1 0.0 0.00 
90.8 0.0 2.1 0.00 
83.0 0.0 0.0 0.00 
88.5 0.0 0.0 0.00 
94.5 0.0 0.0 0.00 
81.5 0.0 0.0 0.00 
93.2 0.0 0.0 0.00 
89.4 0.0 0.0 0.00 
97.6 0.0 0.0 0.00 
100.2 0.0 0.0 0.00 
105.6 0.0 0.0 0.00 
93.4 0.0 0.0 0.00 
89.3 0.0 4.3 0.00 
103.7 0.0 0.0 0.00 
97.0 0.0 2.1 0.00 
103.7 2.1 2.1 0.00 
96.7 0.0 0.0 0.00 
100.9 0.0 2.1 0.00 
96.9 0.0 0.0 0.00 
115.1 0.0 0.0 0.00 
105.4 0.0 0.0 0.00 
105.1 0.0 0.0 0.00 
90.8 0.0 2.1 0.00 
88.7 0.0 2.1 0.00 
79.9 0.0 0.0 0.00 
80.7 0.0 11.1 0.00 
92.6 0.0 8.6 0.00 
111.8 0.0 8.6 0.00 
Table £5. (continued) 





























































































































SXAHD PE EH RL SL DE 































cm « % % 
111.3 2.9 0.0 0.00 
93.1 0.0 13.0 0.00 
96.7 2.1 2.1 0.00 
92.5 0.0 0.0 0.00 
84.9 0.0 2.1 0.00 
92.2 0.0 2.1 0.00 
111.8 0.0 2.1 0.00 
89.5 0.0 2.1 0.00 
83.9 0.0 0.0 0.00 
109.1 0.0 2.1 0.00 
92.7 5.0 0.0 0.00 
96.5 2.1 0.0 0.00 
95.3 0.0 8.6 0.00 
79.1 0.0 0.0 0.00 
108.8 2.1 0.0 0.00 
115.2 6.8 0.0 0.00 
93.2 0.0 2.1 0.00 
103.4 0.0 0.0 0.00 
102.9 0.0 6.5 0.00 
90.5 0.0 0.0 0.00 
92.1 0.0 2.1 0.00 
105.1 0.0 2.1 0.00 
103.7 0.0 8.6 0.00 
97.8 2.1 4.3 0.00 
80.6 0.0 0.0 0.00 
62.3 0.0 0.0 0.00 
85.8 2.1 2.1 0.00 
79.0 0.0 4.3 0.00 
82.8 0.0 0.0 0.00 
91.5 0.0 0.0 0.00 
Table ES. (continued) 





























































































































SI&ND PH EH RII SI> DE 





































0-0 0.0 0.00 
92.5 0.0 2.1 0.00 
94.4 2.2 0.0 0.00 
91.2 2-9 0.0 0-00 
88.5 0-0 0.0 0-00 
87.6 0.0 4.3 0-00 
86.1 0.0 0.0 0.00 
80.9 0.0 0.0 0.00 
92.6 0.0 0.0 0.00 
75.7 0.0 0.0 3.33 
73.3 0.0 0.0 2.17 
78.7 0-0 0.0 2.27 
78.5 0-0 0.0 0.00 
87.4 13-0 0.0 2.17 
86.8 0.0 0.0 0.00 
83.3 0-0 0.0 0.00 
79-9 0.0 0.0 0.00 
85-7 0.0 0.0 0.00 
89-4 0.0 0.0 2.17 
86.5 0.0 0.0 0.00 
81-5 0.0 0.0 0.00 
89-1 0.0 0.0 0.00 
81-6 0.0 0.0 0.00 
79-9 0.0 2.1 0.00 
80-1 0.0 0.0 0.00 
80.5 0.0 0.0 0.00 
74-6 0.0 0-0 0.00 
93-2 2.5 0.0 0.00 
83-8 0.0 2.1 0.00 
86.7 0.0 0.0 2.17 
Table E5. (continued) 




























































































































SXaND PH EH RL SL DE 































cm % % % 
91.4 0.0 0.0 0.00 
98.7 6.5 0.0 2.17 
75.8 0.0 0.0 0.00 
93.2 0.0 0.0 0.00 
92.0 0.0 4.5 0.00 
90.4 0.0 0.0 0.00 
89.3 0.0 0.0 0.00 
89.6 0.0 0.0 0.00 
74.9 0.0 0.0 0.00 
78.9 0.0 0.0 0.00 
87.5 0.0 0.0 0.00 
91.0 0.0 0.0 0.00 
84.8 2.1 0.0 0.00 
89.0 0.0 0.0 0.00 
81.4 0.0 2.5 0.00 
87.9 0.0 2.1 0.00 
86.3 0.0 0.0 0.00 
98.5 0.0 2.1 4.34 
79.4 0.0 2.1 0.00 
106.2 0.0 0.0 0.00 
88.4 0.0 0.0 0.00 
83.0 0.0 0.0 0.00 
92.0 0.0 0.0 0.00 
95.5 2.1 2.1 2.17 
74.2 0.0 2.2 0.00 
105.3 13.0 2.1 0.00 
95.7 0.0 0.0 0.00 
103.3 0.0 0.0 0.00 
73.4 0.0 4.3 0.00 
83.5 0.0 0.0 0.00 
Table 25. (continued) 





























































































































STAND PH EH RL SL DE 
pi ha~^  cm 
53817 190. 3 
55013 183. 1 
55013 194. 9 
55013 169. 5 
55013 198. 8 
55013 201. 8 
55013 193. 7 
53817 177. ,1 
55013 216. 2 
55013 207. ,5 
52621 196. ,3 
55013 220. ,4 
55013 206. ,4 
52621 190. 3 
55013 199. 1 
55013 217, .4 
50229 206. 4 
55013 196, .9 
55013 177, .0 
55013 207 .0 
55013 190 .6 
55013 227 .9 
51425 212 .9 
55013 205 .9 
55013 174 .6 
55013 187 .5 
55013 181 .7 
55013 191 .2 
55013 190 .1 
55013 177 .4 
cm % % % 
81.5 0.0 4.5 0.00 
85.1 0.0 0.0 0.00 
87.1 0.0 0.0 0.00 
63.2 0.0 0.0 0.00 
80.9 0.0 4.3 0.00 
98.8 0.0 8.6 0.00 
85.0 0.0 36.9 0.00 
77.4 0.0 2.1 0.00 
100.9 0.0 0.0 0.00 
90.4 0.0 2.1 0.00 
89.7 7.1 0.0 0.00 
116.8 0.0 13.0 0.00 
97.4 0.0 0.0 0.00 
87.7 0.0 4.5 0.00 
86.6 0.0 2.1 0.00 
105.9 0.0 0.0 0.00 
97.4 0.0 2.1 0.00 
S H 0.0 17.3 0.00 
76.2 0.0 6.5 0.00 
99.9 2.1 26.0 0.00 
84.7 0.0 2.1 0.00 
119.2 0.0 4.3 0.00 
96.2 0.0 2.1 0.00 
87.3 0.0 2.1 0.00 
70.2 0.0 2.1 0.00 
81.9 0.0 2.1 0.00 
79.9 0.0 0.0 0.00 
78.1 0.0 0.0 0.00 
91.0 0.0 0.0 0.00 
85.0 0.0 0.0 0.00 
Table ES. (continued) 





























































































































SXAND PH EH KL SL DE 
pl ha~^  cm 
55013 191. 6 
55013 183. 8 
55013 203. 3 
55013 194. 8 
55013 248. 8 
53817 231. 4 
55013 239. 3 
52621 207. 9 
51425 241. ,4 
55013 223. ,5 
55013 247. 4 
55013 193. ,3 
55013 231. 7 
55013 235, .3 
55013 215, .1 
55013 219, .4 
55013 232 .4 
55013 258 .4 
47838 234 .3 
55013 234 .8 
55013 269 .3 
53817 237 .6 
50229 210 .2 
55013 231 .2 
55013 249 .9 
55013 233 .7 
53817 208 .6 
55013 218 .8 
55013 210 .9 

































0 .0  0 .00  
4.3 0.00 
0.0  0 .00 
2,1 0,00 
0,0 0.00 
0.0  0 .00 
2.1 0.00 
4.3 0.00 






















Table ES. (continued) 




























































































































ST&ND FH EH RL SI. DE 
pi ha~^  cm 
53817 229. 1 
53817 262. 7 
53817 236. 8 
55013 249. 9 
55013 229. 5 
55013 216. 9 
55013 245. 6 
55013 206. ,0 
55013 232. ,4 
55013 223. 8 
53817 206. 0 
55013 222. 4 
55013 188, .9 
55013 237. 1 
55013 217. 8 
55013 235 .3 
55013 219, .7 
35878 235 .5 
46642 228 .1 
55013 226 .0 
52621 216 .3 
55013 226 .5 
55013 200 .1 
55013 209 .9 
55013 191 .8 
55013 182 .4 
49033 174 .7 
55013 178 .8 
55013 170 .4 
55013 189 .4 
cm S % % 
130.2 2.1 4.4 0.00 
132.4 0.0 4.4 0.00 
126.8 0.0 15.6 0.00 
118.0 0.0 6.5 0.00 
107.1 0.0 17.3 0.00 
115.8 0.0 0.0 0.00 
138.7 0.0 10.8 0.00 
106.1 0.0 4.3 0.00 
121.6 0.0 4.3 0.00 
108.1 0.0 6.5 0.00 
102.2 0.0 6.7 0.00 
132.2 2.1 2.1 0.00 
92.9 0.0 4.3 0.00 
117.3 0.0 4.3 0.00 
112.1 0.0 6.5 0.00 
107.6 0.0 2.1 0.00 
106.2 0.0 6.5 0.00 
123.1 3.3 3.3 0.00 
108.2 0.0 0.0 0.00 
123.2 0.0 19.5 0.00 
113.8 0.0 2.1 0.00 
112.9 0.0 6.5 0.00 
96.0 2.1 0.0 0.00 
104.1 0.0 2.1 0.00 
82.1 0.0 2.1 0.00 
67.4 0.0 0.0 0.00 
67.3 0.0 2.1 0.00 
84.0 0.0 4.3 0.00 
68.2 0.0 0.0 0.00 
85.4 0.0 2.1 0.00 
Table E5. (continued) 




























































































































SXaHD FH £B RD SL DE 































cm % % % 
80.8 0.0 0.0 2.17 
104.5 0.0 11.4 0.00 
70.2 0.0 2.1 0.00 
77.9 0.0 8.6 0.00 
90.4 0.0 2.1 0.00 
93.1 0.0 19.5 0.00 
73.9 0.0 0.0 0.00 
91.1 0.0 4.3 0.00 
60.0 0.0 0.0 0.00 
89.3 0.0 8.6 0.00 
75.1 0.0 6.5 0.00 
90.8 0.0 0.0 0.00 
94.1 0.0 4.3 0.00 
71.4 0.0 2.5 0.00 
84.9 0.0 4.4 0.00 
75.6 0.0 0.0 0.00 
87.6 2.1 0.0 0.00 
85.2 0.0 0.0 0.00 
87.2 0.0 0.0 0.00 
88.1 0.0 2.1 0.00 
89.9 0.0 2.1 0.00 
95.9 0.0 0.0 0.00 
81.4 0.0 0.0 0.00 
89.8 2.1 4.3 0.00 
77.9 0.0 2.1 0.00 
81.4 0.0 0.0 0.00 
64.7 0.0 0.0 0.00 
85.0 0.0 4.3 0.00 
64.8 4.3 2.1 0.00 
78.1 0.0 0.0 0.00 
Table ES. (continued) 





























































































































SZaKD PS EH RL SL DE 































cm % % % 
78.3 0.0 0.0 0.00 
86.0 0.0 0.0 0.00 
77.8 0.0 0.0 0.00 
73.3 0.0 2.1 0.00 
86.5 0.0 0.0 0.00 
78.0 0.0 0.0 0.00 
90.8 4.3 0.0 0.00 
84.6 0.0 2.1 0.00 
75.0 0.0 2.1 0.00 
70.7 0.0 0.0 0.00 
83.8 0.0 2.1 0.00 
83.0 0.0 0.0 0.00 
89.9 4.3 0.0 0.00 
86.5 0.0 0.0 0.00 
107.8 0.0 0.0 0.00 
104.9 2.1 2.1 0.00 
100.6 2.1 0.0 0.00 
108.3 0.0 0.0 0.00 
125.9 0.0 0.0 0.00 
103.7 0.0 2.1 0.00 
120.1 0.0 8.6 0.00 
81.4 0.0 4.3 0.00 
85.9 0.0 2.1 0.00 
100.7 2.1 0.0 0.00 
79.9 0.0 0.0 0.00 
94.4 2.1 0.0 0.00 
109.8 0.0 0.0 0.00 
92.3 6.8 0.0 0.00 
95.6 2.1 0.0 0.00 
104.4 0.0 2.1 0.00 
Table E5. (continued) 




























































































































ST&HD PH EH KL SL DE 
pi ha~^  cm 
52621 230. 9 
55013 202. 4 
55013 215. 9 
55013 222. 0 
55013 216. ,1 
55013 221. 5 
55013 217. 0 
55013 247. 0 
55013 200. ,7 
49033 204. ,2 
55013 217. 3 
55013 213. 5 
55013 200, .7 
55013 218. 8 
52621 218 .3 
52621 256. 8 
53817 202 .0 
55013 227 .7 
55013 219 .2 
52621 235 .1 
53817 205 .6 
55013 196 .5 
55013 229 .6 
55013 219 .0 
50229 215 .4 
55013 203 .1 
55013 217 .3 
55013 216 .2 
55013 243 .0 
55013 227 .1 
cm % % % 
104.3 2.3 0.0 0.00 
82.7 0.0 6.5 0.00 
94.5 2.1 2.1 0.00 
103.4 6.5 2.1 0.00 
91.1 0.0 2.1 0.00 
106.4 0.0 0.0 0.00 
96.2 2.1 0.0 0.00 
119.5 0.0 0.0 0.00 
77.0 0.0 4.3 0.00 
95.1 0.0 0.0 0.00 
95.1 0.0 0.0 0.00 
97,9 0.0 0.0 0.00 
88.6 0.0 0.0 0.00 
107.9 0.0 2.1 0.00 
93.5 0.0 0.0 0.00 
126.1 4.7 2.1 0.00 
79.8 0.0 4.4 0.00 
116.1 0.0 6,5 0.00 
89.9 0.0 0.0 0.00 
112.1 11.9 6,5 0.00 
91.2 0.0 0.0 0.00 
82.7 4.3 0.0 0.00 
95.8 0.0 2,1 0.00 
102.3 0.0 2.1 0.00 
102.0 4.8 0,0 0.00 
85.1 4.3 4,3 0.00 
90.4 2.1 0,0 0.00 
103.7 0.0 6.5 0.00 
114.2 6.5 4.3 0.00 
98.9 0.0 0.0 0.00 
Table E5. (continued) 
Entry YD RN EL ED CD KD EB STAND FH EH RL SL DE 
g pl-1 cm cm cm cm cm no. pi ha"^  cm cm % % % 
3347 107.5 19.20 13.7 4.55 2.70 1.85 1.05 55013 204.3 90.2 0.0 8.6 0.00 
3348 113.1 20.30 17.4 4.65 2.72 1.92 1.10 55013 240.1 106.2 30.4 0.0 0.00 
3349 134.4 19.10 15.2 4.50 2.70 1.80 1.00 55013 227.4 96.2 0.0 0.0 0.00 
3350 110.7 18.70 13.9 4.55 2.62 1.92 1.00 55013 222.6 102.5 0.0 0.0 0.00 
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Table Fl. Mean squares of the anafysis of variance with entries within population pooled across sets for Martinsburg, 1992 
Source of Mpan sqnarps 
variation df Yield EN EL ED CD KD EP 
(g plant" no/ cm  ^ cm  ^ cm  ^ cm  ^ no.^  
Set (S) 4 4596.20 1.24 17.98 0.171 0.637 0.191 0.058 
Pop(P) 8 5086.11** 270.54** 73.71** 4.518** 2.558** 1.260** 1.117** 
8*P 32 612.29 2.00** 5.20 0.103 0.044 0.041 0.032 
Rep/S/P 45 1203.81 0.71 6.22 0.128** 0.033 0.044 0.032 
Entries/S/P 405 511.69** 2.61** 3.44** 0.081** 0.042** 0.045** 0.029** 
Entries/S-Pl^  45 348.49 1.61** 2.74** 0.048* 0.032** 0.031 0.005 
Entries/S-P2 45 636.88** 1.72** 4.53** 0.067** 0.035** 0.043** 0.044** 
Entries/S-P3 45 746.38** 2.49** 3.53** 0.114** 0.051** 0.079** 0.004 
Entries/S-P4 45 138.88 0.96** 2.70** 0.029 0.027** 0.021 0.021** 
Entries/S-P5 45 590.86** 1.62** 3.57** 0.094** 0.029** 0.066** 0.037** 
Entries/S-P6 45 375.81 3.35** 3.66** 0.092** 0.045** 0.055** 0.004 
Entries/S-P7 45 501.13** 3.52** 2.74** 0.087** 0.051** 0.028 0.112** 
Entries/S-PS 45 360.13 1.70** 2.78** 0.077** 0.044** 0.039** 0.015 
Entries/S-P9 45 906.65** 6.51** 4.72** 0.116** 0.064** 0.042** 0.021** 
Error 405 287.19 0.57 1.61 0.031 0.012 0.023 0.013 
0.75 0.93 0.79 0.86 0.89 0.77 0.81 
Overall mean 65.72 13.78 13.17 3.76 2.50 1.27 1.03 
Overall C.V. 25.79 5.51 9.66 4.73 4.53 12.11 11.42 
*,** Significant at the 0.05 and 0.01 probability levels, respective .^ 
 ^ Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=BSCB1(E)C9, andP9=BSSS(R)C9. 
Table F2. Mean squares of the analysis of variance with entries vdtMn population pooled across sets for Martinsburg, 1992 
Source of squares 
variation df STAND  ^ PH EH EL SL DE 
(plants ha~')  ^ cm  ^ cm'' 
Set (S) 4 193662.13 4755.55 3127.06 24.61 98.50 1.21 
Pop(P) 8 1001032.66** 19990.89** 9598.66** 278.67** 317.10** 10.05** 
S*P 32 278872.04** 707.89 334.37** 22.67* 17.92 1.43 
Rep/S/P 45 45197.36 843.48 144.09 11.53 23.18 2.68 
Entries/S/P 405 254776.40** 348.41** 193.80** 17.44** 26.50** 1.87 
Entries/S-Pl^  45 36552.01 420.67** 204.29** 2.55 41.34** 2.85* 
Entries/S-P2 45 445743.92** 311.53** 130.71** 0.75 3.82 0.18 
Entries/S-P3 45 478163.97** 371.47** 278.12** 6.64 19.79* 4.77** 
Entries/S-P4 45 247345.92** 232.14** 152.73** 17.63** 76.65** 0.56 
Entries/S-P5 45 325916.87** 177.57** 100.15** 1.26 4.39 3.93** 
Entries/S-P6 45 200177.92** 316.23** 246.02** 2.75 8.67 2.93* 
Entries/S-P7 45 388214.22** 649.11** 255.99** 11.13 38.16** 0.87 
Entries/S-P8 45 48630.07 240.37** 129.22** 0.81 7.89 0.18 
Entries/S-P9 45 122242.66 416.64** 246.94** 113.46** 37.80** 0.52 
Error 405 88141.57 100.54 45.35 9.21 13.51 1.85 
0.77 0.90 0.91 0.74 0.74 0.57 
Overall mean 53693 176.34 77.87 1.03 2.48 0.36 
Overall C.V. 5.53 5.69 8.65 294.33 148.53 381.54 
 ^ Mean squares of STAND are multiplied by 10" .^ 
*,** Significant at the 0.05 and 0.01 probability levels, reqiectively. 
 ^ Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=BSCB1(R)C9, and P9=BSSS(R)C9. 
Table F3. Within-plot mean squares of the analysis of variance for Martinsburg, 1992 
Source of 
variation df Yield df RN df EL df ED df CD df PH df EH 
(g plant"^)  ^ no/ cm'' cm  ^ cm  ^ cm  ^ cm.^  
Within Plot  ^
Pl^  709 768.45 862 2.82 701 3.90 682 0.081 701 0.034 900 138.32 900 103.01 
P2 705 746.37 815 2.20 674 5.33 658 0.092 675 0.039 900 140.35 899 86.09 
P3 703 947.60 858 2.53 697 4.05 680 0.091 697 0.033 898 158.13 898 125.19 
P4 710 349.81 882 1.61 709 3.50 706 0.057 709 0.028 898 111.17 898 96.53 
P5 713 815.22 807 1.73 671 5.08 659 0.151 671 0.032 899 121.81 893 81.39 
P6 716 839.32 851 3.56 711 4.26 683 0.112 710 0.039 894 158.78 894 113.65 
P7 716 521.09 878 3.12 714 3.19 704 0.078 713 0.030 898 238.40 898 134.91 
P8 716 482.15 869 2.73 704 3.59 695 0.082 704 0.041 900 163.44 900 88.93 
P9 714 781.36 836 3.99 692 5.64 676 0.101 693 0.046 900 181.79 900 128.69 
 ^ Harmonic means for number of plants measured within each plot for each population were: PI=9.8, P2=9.7, P3=7.7, P4=9.9, 
P5=9.9,P6=9.9, P7=9.9, P8=9.9, and P9=9.9. 
i Population 1(P1)=B73 X B84, P2=B90 X Mol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, 
P8=BSCB1(R)C9, and P9=BSSS(E)C9. 
Table F4. Mean of traits by population pooled across sets in Hartinsburg, 1992 (n=100) 
Pop YD RN EL SD CD KD £P ST&ND PH EH RL SL DE 
g pi ^  cm cm cm cm cm no. pi ha'l cm cm % % % 
Pl^  62.1 15.24 12.1 4.00 2.75 1.25 1.00 54463 181.2 87.7 0.39 3.8 0.52 
P2 58.9 11.75 14.3 3.45 2.31 1.14 0.96 51856 166.0 68.0 0.08 0.4 0.04 
P3 81.5 13.54 13.9 3.94 2.47 1.47 1.00 52669 188.6 88.6 0.47 2.1 0.91 
P4 61.4 12.66 13.6 3.62 2.48 1.14 1.07 53841 164.9 78.1 1.15 5.8 0.13 
P5 65.0 11.39 14.2 3.53 2.28 1.25 0.94 53219 162.9 68.8 0.22 0.9 0.58 
P6 68.0 15.53 12.8 3.96 2.65 1.31 0.99 54559 175.1 75.1 0.30 1.6 0.65 
P7 71.2 14.10 12.3 3.71 2.37 1.33 1.29 53315 190.8 86.6 1.05 3.7 0.18 
PS 59.4 13.68 12.5 3.63 2.49 1.14 1.03 54702 158.7 62.4 0.21 0.6 0.04 
P9 63.6 16.06 12.4 3.97 2.64 1.32 0.97 54607 198.4 85.2 5.36 2.9 0.13 
LSDQ 
.05 0.39 0.6 0.09 0.06 0.06 0.05 1463 7.4 5.1 1.3 1.2 0.33 
 ^ Population 1(P1)=B73 X B84, P2=B90 X Hol7, P3=B73 X Mol7, P4=BS14, P5=Mol7-Syn, P6=H73-Syn, P7=BS11(FR)C9, P8=BSCB1(R)C9, 
and P9=BSSS(R)C9. 
Table F5. Mean of traits by entry in Martinsburg, 1992 (n=2) 
Entry ÏD RH EL ED CO KD EP STftND PH EH RL SL DE 
g pl-1 cm cm cm cm cm no. pi ha~^  cm cm % % % 
1101^  63.2 15.40 11.8 4.15 2.87 1.28 1.15 53817 197.8 96.8 0.0 4.3 0.00 
1102 52.3 15.05 12.1 3.78 2.73 1.05 1.00 55013 177.4 85.8 0.0 4.3 0.00 
1103 59.6 15.60 12.1 3.98 2.82 1.16 1.05 53817 191.2 90.0 0.0 0.0 0.00 
1104 93.4 16.20 14.1 4.21 2.95 1.26 1.00 55013 171.4 77.0 0.0 4.3 0.00 
1105 57.9 15.70 12.1 4.00 2.85 1.15 1.00 55013 181.0 92.3 0.0 2.1 0.00 
1106 79.3 15.60 12.5 4.15 2.72 1.43 1.00 55013 189.3 94.2 0.0 2.1 0.00 
1107 79.3 17.00 14.0 4.35 2.98 1.36 1.05 53817 221.8 118.6 0.0 13.3 0.00 
1108 69.7 15.60 12.3 4.21 2.88 1.33 1.00 55013 179.1 90.8 0.0 6.5 0.00 
1109 62.3 14.40 11.5 3.88 2.67 1.20 1.00 55013 173.0 88.4 0.0 4.3 0.00 
1110 67.1 15.70 11.8 4.03 2.71 1.31 1.10 55013 180.9 95.9 0.0 15.2 2.17 
1111 75.8 15.60 12.5 3.87 2.77 1.10 1.05 55013 184.7 93.3 4.3 4.3 0.00 
1112 75.8 15.10 12.9 4.10 2.87 1.22 1.00 55013 183.9 88.2 0.0 2.1 0.00 
1113 42.6 14.01 11.1 3.67 2.65 1.02 1.00 55013 162.0 75.3 0.0 0.0 0.00 
1114 74.4 13.90 13.8 4.02 2.67 1.35 1.00 55013 205.7 104.0 0.0 8.6 2.17 
1115 63.3 14.91 11.6 3.96 2.80 1.16 1.00 51425 180.5 88.2 2.1 7.5 0.00 
1116 48.3 14.05 10.1 3.76 2.68 1.07 1.00 55013 153.0 72.0 0.0 2.1 4.34 
1117 46.4 13.70 11.2 3.80 2.80 1.00 1.00 55013 160.2 77.9 0.0 0.0 4.34 
1118 100.4 13.10 15.2 4.15 2.73 1.41 1.05 55013 221.6 111.3 0.0 23.9 0.00 
1119 69.0 16.42 11.5 4.06 2.79 1.26 1.00 55013 172.8 76.9 0.0 0.0 0.00 
1120 56.9 14.40 9.6 4.06 2.68 1.37 1.00 55013 196.8 93.1 0.0 4.3 0.00 
1121 61.7 16.10 11.9 4.13 2.89 1.24 1.05 55013 177.8 87.1 0.0 4.3 2.17 
1122 70.1 15.40 12.2 4.12 2.64 1.48 1.00 55013 184.9 91.2 0.0 8.6 0.00 
1123 41.5 14.60 11.7 3.82 2.75 1.07 1.00 52621 170.0 84.4 0.0 0.0 0.00 
1124 41.3 14.68 10.2 3.80 2.79 1.00 1.00 55013 173.7 81.7 0.0 0.0 0.00 
1125 66.7 17.33 12.6 4.09 2.85 1.24 1.00 55013 169.6 77.4 0.0 0.0 0.00 
1126 55.1 14.60 13.2 4.07 2.78 1.28 1.00 55013 194.6 95.2 0.0 2.1 0.00 
* Entries 1101-1150=873 X B84, entries 1201-1250=390 X Hol7, entries 1301-1350=373 X Hol7, entries 2101-2150=3814, entrie 
2201-2250=Hol7-Syn, entries 2301-2350=H73-Syn, entries 3101-3150=3511(FR)C9, entries 3201-3250=BSCB1(R)C9, entries 3301 
3350=3SSS(R)C9 
Table F5. (continued) 
Entry ÏD RN EL ED CD KD EP 


























































































































SX&HD FH EH KL SI. DE 
pi ba-1 cm cm % S % 
55013 181.8 83.4 0.0 0.0 0.00 
55013 173.3 84.5 0.0 2.1 0.00 
55013 175-9 85.4 0.0 0.0 0.00 
55013 184.2 97.5 0.0 2.1 0.00 
55013 199.7 93.8 4.3 0.0 0.00 
55013 187.3 97.8 0.0 0.0 0.00 
55013 184.9 88.1 0.0 2.1 2.17 
55013 176-6 • 80.1 0.0 2.1 0.00 
55013 191-1 102.0 0.0 4.3 4.34 
50229 188-0 94.4 0.0 2.6 0.00 
55013 177-9 86.3 0.0 8.6 0.00 
55013 175.4 76.1 0.0 2.1 2.17 
51425 171.9 76.2 0.0 2.1 0.00 
55013 177.7 91-7 0.0 6.5 0.00 
55013 180.1 83-6 0.0 2.1 0.00 
49033 161.4 74.6 0.0 10-5 2.17 
55013 162.8 69.9 0.0 0.0 0.00 
55013 182.4 89.4 0.0 4.3 0.00 
55013 198.7 101.2 4.3 4.3 0.00 
53817 170.2 74.1 2.2 0.0 0.00 







55013 160.9 76.7 0.0 0.0 0.00 
55013 196.5 94.7 0.0 2.1 0.00 
52621 187.5 86.0 2.1 0.0 0.00 
55013 163.4 65.0 0.0 0.0 0.00 
47838 131.2 48.8 0.0 0.0 0.00 
53817 153.0 58.3 4.3 0.0 0.00 
55013 144.1 60.2 0.0 0.0 0.00 
53817 172.2 61.2 0.0 0.0 0.00 
55013 158.2 56.5 0.0 0.0 0.00 
Table FB. (continued) 




























































































































SXAND PH EH RL SL DE 
pi ha~^  cm cm % % % 
55013 161.9 64.1 0.0 0.0 0.00 
46642 157.2 60.7 0.0 0.0 0.00 
55013 157.1 59.6 0.0 0.0 0.00 
55013 145.1 50.7 0.0 0.0 0.00 
41858 175.1 72.4 0.0 0.0 0.00 
47838 173.9 62.9 0.0 0.0 0.00 
47838 171.0 65.5 0.0 0.0 0.00 
55013 151.9 59.7 0.0 0.0 0.00 
55013 165.9 71.4 0.0 0.0 2.17 
52621 163.1 61.0 0.0 0.0 0.00 
52621 155.8 68.8 0.0 0.0 0.00 
55013 153.9 56.6 0.0 2.1 0.00 
55013 156.0 64.1 0.0 2.1 0.00 
52621 179.7 73.3 0.0 2.1 0.00 
55013 165.7 74.9 0.0 0.0 0.00 
47838 155.1 58.8 0.0 0.0 0.00 
52621 168.1 70.7 0.0 0.0 0.00 
52621 174.4 75.4 0.0 0.0 0.00 
55013 168.5 70.0 0.0 0.0 0.00 
55013 157.2 63.1 0.0 0.0 0.00 
55013 172.3 72.6 0.0 0.0 0.00 
46642 166.8 59.9 0.0 0.0 0.00 
55013 173.3 85.1 0.0 0.0 0.00 
55013 151.9 57.1 0.0 0.0 0.00 
50229 165.4 69.1 0.0 0.0 0.00 
55013 174.3 66.8 0.0 0.0 0.00 
44250 148.5 53.1 0.0 0.0 0.00 
53817 145.7 57.6 0.0 0.0 0.00 
55013 175.0 76.8 0.0 0.0 0.00 
55013 169.8 68.1 0.0 0.0 0.00 
Table F5. (continued) 





























































































































ST£HD PB EH RL SL DE 
pl ha-1 cm cm % % % 
53817 163.4 67.5 0.0 0.0 0.00 
53817 139.8 54.6 0.0 0.0 0.00 
34682 174.5 65.8 0.0 0.0 0.00 
37074 163.6 58.3 0.0 0.0 0.00 
55013 158.1 68.3 0.0 0.0 0.00 
51425 152.8 67.6 0.0 0.0 0.00 
55013 176.0 74.1 0.0 0.0 0.00 
47838 188.2 80.6 0.0 0.0 0.00 
53817 205.3 91.5 0.0 0.0 0.00 
55013 193.3 103.2 0.0 8.6 0.00 
55013 185.5 89.1 0.0 4.3 0.00 
46642 206.6 84.9 0.0 0.0 0.00 
53817 191.4 93.8 0.0 2.2 0.00 
49033 183.0 82.5 0.0 0.0 0.00 
55013 188.4 93.1 0.0 4.3 0.00 
55013 174.6 73.1 0.0 2.1 0.00 
44250 186.1 89.1 0.0 0.0 2.77 
53817 194.5 92.2 0.0 2.1 2.17 
55013 163.6 69.2 0.0 0.0 0.00 
29898 181.9 87.7 0.0 0.0 0.00 
55013 195.5 95.3 0.0 4.3 2.17 
55013 164.6 66.1 0.0 0.0 0.00 
55013 171.5 76.5 0.0 0.0 0.00 
55013 209.8 103.8 0.0 4.3 0.00 
55013 171.7 71.5 0.0 0.0 0.00 
55013 174.3 79.9 0.0 2.1 2.17 
55013 184.3 86.1 0.0 0.0 4.34 
43054 209.3 108.6 0.0 0.0 0.00 
55013 187.7 87.4 0.0 0.0 2.17 
51425 205.1 113.6 2.5 16.8 5.00 
Table F5. (continued) 
Entry YD RH ËÏ ED râ ïm ËP 


























































































































SiaND FH EH RL SL DE 
pi ha~^  cm cm % % % 
55013 199.5 94.0 0.0 0.0 0.00 
550X3 212.4 114.1 0.0 0.0 0.00 
55013 196.7 106.1 4.3 0.0 2.17 
43054 208.4 106.5 11.5 4.3 0.00 
46642 183.1 80.9 5.2 5.0 0.00 
47838 185.0 86.7 0.0 0.0 2.94 
51425 199.1 91.1 0.0 0.0 0.00 
53817 177.2 75.9 0.0 0.0 2.17 
52621 183.5 76.6 0.0 2.2 0.00 
51425 181.4 83.5 0.0 0.0 0.00 
55013 185.3 84.4 0.0 0.0 2.17 
52621 224.8 109.1 0.0 2.2 0.00 
55013 195.4 104.3 0.0 2.1 0.00 
55013 209.8 100.0 0.0 0.0 0.00 
49033 192.4 95.9 0.0 0.0 0.00 
53817 182.3 86.9 0.0 9.0 0.00 
55013 180.3 83.8 0.0 2.1 0.00 
55013 189.9 95.0 0.0 4.3 0.00 
43054 185.0 86.7 0.0 5.8 0.00 
55013 182.4 80.1 0.0 4.3 0.00 
55013 173.9 76.8 0.0 2.1 0.00 
55013 181.7 81.4 0.0 2.1 2.17 
55013 187.8 90.6 0.0 2.1 0.00 
55013 187.7 93.7 0.0 0.0 6.52 
55013 222.3 108.4 0.0 2.1 0.00 
55013 191.5 92.7 0.0 0.0 2.17 
55013 202.2 96.6 0.0 2.1 2.17 
55013 180.7 68.3 0.0 0.0 0.00 
55013 190.2 85.8 0.0 0.0 0.00 
55013 190,1 82.5 0.0 6.5 0.00 
Table F5. (continued) 





























































































































SXfiND PB EH RL SL DE 
pl ha"^  cm cm % % % 
55013 182.3 79.4 0.0 6.5 2.17 
55013 169.4 83.7 0.0 2.1 0.00 
55013 184.5 80.8 0.0 0.0 0.00 
50229 170.5 74.0 0.0 4.3 0.00 
55013 164.2 74.3 2.1 0.0 0.00 
55013 153.6 70.3 2.1 2.1 0.00 
55013 160.0 73.4 0.0 8.6 0.00 
55013 158.8 73.3 0.0 2.1 0.00 
55013 159.2 68.2 0.0 0.0 0.00 
41858 161.9 67.2 2.5 0.0 0.00 
45446 158.1 71.4 5.5 2.7 0.00 
55013 163.9 78.3 0.0 0.0 0.00 
55013 168.1 90.8 0.0 6.5 0.00 
55013 170.0 77.5 4.3 6.5 0.00 
55013 151.1 62.2 0.0 21.7 0.00 
55013 155.8 75.3 0.0 0.0 0.00 
52621 162.1 75.7 0.0 7.1 0.00 
55013 157.0 77.0 2.1 4.3 2.17 
55013 153.6 79.5 0.0 2.1 0.00 
55013 158.8 76.7 0.0 2.1 0.00 
55013 162.9 77.7 0.0 0.0 0.00 
55013 201.8 107.3 4.3 13.0 0.00 
55013 144.8 73.3 17.3 15.2 0.00 
53817 178.4 81.4 0.0 4.4 0.00 
55013 163.2 81.6 0.0 4.3 0.00 
50229 173.4 85.6 0.0 0.0 0.00 
55013 162.5 69.1 0.0 2.1 0.00 
55013 160.4 71.8 0.0 4.3 0.00 
55013 169.2 73.8 0.0 8.6 2.17 
55013 165.2 88.5 0.0 8.6 0.00 
Table F5. (continued) 
Entry TO HN ËL ËD CD îm ËP 




























































































































STAND FH EH RL SL DE 
pi ha~^  cm cm % % % 
55013 173.2 88.6 0.0 2.1 0.00 
52621 155.0 84.0 0.0 27.5 0.00 
55013 157.0 84.9 0.0 15.2 0.00 
35878 162.4 80.6 6.2 3.1 0.00 
55013 155.7 70.7 0.0 0.0 0.00 
55013 167.0 77.0 0.0 0.0 0.00 
55013 167.4 78.1 0.0 4.3 0.00 
55013 177.6 82.6 0.0 8.6 0.00 
51425 148.2 63.8 0.0 0.0 0.00 
55013 176.5 96.5 0.0 6.5 0.00 
53817 167.2 82.1 0.0 11.3 0.00 
55013 181.6 77.5 6.5 2.1 0.00 
55013 165.6 73.4 0.0 17.3 0.00 
53817 163.3 70.6 0.0 4.4 0.00 
55013 167.0 80.2 4.3 15.2 0.00 
55013 182.5 92.1 0.0 4.3 0.00 
55013 144.3 64.9 0.0 2.1 0.00 
55013 187.4 89.8 0.0 4.3 2.17 
55013 161.9 76.6 0.0 15.2 0.00 
55013 175.3 73.3 0.0 2.1 0.00 
55013 163.1 76.1 0.0 0.0 0.00 
55013 175.8 91.6 0.0 6.5 0.00 
55013 166.0 76.6 0.0 4.3 0.00 
55013 165.0 73.5 0.0 6.5 0.00 
50229 160.8 65.8 0.0 0.0 0.00 
55013 149.3 58.7 0.0 0.0 0.00 
55013 172.2 72.0 0.0 2.1 0.00 
55013 158.7 67.4 0.0 2.1 0.00 
55013 159.3 63.7 0.0 0.0 2.17 
50229 175.7 83.3 0.0 0.0 0.00 
Table F5. (continued] 





























































































































SIAMD PB EH KL SL DE 
pl ha"^  cm cm % % % 
55013 171.8 68.0 0.0 0,0 0,00 
55013 165.0 69.2 2,1 2,1 2.17 
55013 165,6 75.3 0,0 0,0 0,00 
45446 177.5 83.0 0,0 0,0 6,66 
55013 158.5 69.9 0,0 0,0 0,00 
53817 148.7 62.0 0,0 4,3 0.00 
55013 167.1 64.4 0,0 4.3 0.00 
55013 154.7 59.3 0.0 0.0 0.00 
55013 174.3 78.0 0,0 0.0 2.17 
35878 165.7 63.9 0.0 0.0 0.00 
51425 131.5 49.8 0.0 2.1 2.17 
50229 161.5 65.3 0.0 0.0 0.00 
55013 150.3 59.8 0.0 0.0 0.00 
55013 159.2 71.5 0.0 4,3 0,00 
52621 165.2 68.0 0,0 0,0 0,00 
55013 159,9 62.0 0,0 0.0 0,00 
55013 156.3 57.5 0,0 2.1 0,00 
55013 162.2 63.4 0,0 2.1 0,00 
55013 152.4 66,8 0,0 0.0 0.00 
55013 156.2 70.1 0,0 0.0 0.00 
55013 144.0 60.5 0,0 0.0 0,00 
55013 166.4 67.7 0,0 0.0 0.00 
53817 146.2 54.2 0,0 2.1 2.17 
55013 157.1 60,0 2,1 0.0 0.00 
43054 160.4 64.8 0,0 2.6 0,00 
55013 147.6 55.3 0,0 0.0 0,00 
53817 160.2 65.0 0,0 0.0 0,00 
55013 175.7 75.4 0,0 0.0 2,17 
55013 169.3 73.3 0,0 0.0 2,17 
55013 157.7 66.0 0,0 0,0 0,00 
Table F5. (continued) 
Entry TO RN EL ED CO KD EP 
g pl"^ cm cm cm cm cm no. 
2237 62.4 11.45 14.8 3.32 2.20 1.11 1.00 
2238 37.7 11.31 11.5 3.38 2.28 1.09 1.00 
2239 62.4 10.90 13.1 3.51 2.06 1.45 1.05 
2240 42.1 10.55 11.7 3.22 1.96 1.26 0.85 
2241 92.8 12.70 15.9 3.91 2.59 1.32 1.05 
2242 82.0 11.88 14.0 3.67 2.36 1.31 1.00 
2243 88.9 13.30 15.3 3.80 2.42 1.37 1.05 
2244 90.8 11.20 15.0 3.63 2.24 1.39 1.00 
2245 64.6 10.40 15.7 3.48 2.33 1.15 1.00 
2246 79.7 11.60 15.0 3.63 2.63 1.00 1.05 
2247 74.9 11.10 16.1 3.81 2.55 1.26 0.83 
2248 93.0 10.92 15.5 4.13 2.57 1.55 1.05 
2249 75.0 11.60 16.6 3.45 2.36 1.08 1.00 
2250 88.7 11.00 14.8 3.75 2.42 1.33 1.00 
2301 46.9 16.00 9.1 3.65 2.52 1.12 1.00 
2302 39.8 13.00 12.6 3.50 2.57 0,92 0.75 
2303 75.2 16.00 13.0 4.18 2.93 1.24 1.00 
2304 80.2 15.50 13.1 4.20 2.70 1.50 1.00 
2305 93.3 14.10 13.0 3.95 2.47 1.47 1.00 
2306 93.0 16.20 12.6 4.35 2.85 1.50 1.00 
2307 74.5 14.47 14.4 3.89 2.68 1.21 0.85 
2308 86.2 14.60 13.7 4.05 2.70 1.35 1.00 
2309 77.6 13.75 13.2 3.90 2.66 1.23 1.00 
2310 83.0 16.90 12.0 4.22 2.75 1.47 1.00 
2311 54.0 15.81 12.0 3.93 2.64 1.29 1.00 
2312 72.5 16.90 14.0 4.18 2.85 1.33 1.00 
2313 93.0 15.40 16.0 3.99 2.73 1.26 1.00 
2314 72.6 19.20 10.5 4.19 2.84 1.35 1.00 
2315 59.6 16.20 11.6 3.84 2.71 1.13 1.05 
2316 43.6 13.33 12.1 3.45 2.27 1.17 0.88 
STfiND £H EH RL SL DE 
pi ha~^ cm cm % % % 
55013 169.9 71.5 0.0 0.0 0.00 
55013 168.6 75.5 0.0 0.0 0.00 
55013 167.3 71.5 0.0 2.1 0.00 
55013 161.5 73.2 0.0 0.0 2.17 
52621 183.0 89.6 2.3 4.7 0.00 
55013 175.0 81.4 4.3 2.1 0.00 
55013 171.1 76.3 0.0 0.0 0.00 
55013 161.9 73.8 0.0 4.3 0.00 
53817 166.7 66.1 0.0 0.0 0.00 
55013 169.9 69.5 0.0 0.0 0.00 
43054 191.5 85.1 0.0 0.0 0.00 
45446 174.9 83.7 0.0 0.0 5.27 
55013 155.4 69.9 0.0 2.1 0.00 
55013 166.9 72.0 0.0 2.1 0.00 
55013 152.2 65.9 0.0 2.1 0.00 
49033 164.3 69.7 0.0 0.0 0.00 
51425 202.6 83.3 0.0 0.0 2.50 
55013 193.6 86.3 0.0 0.0 2.17 
34682 176.9 63.9 0.0 0.0 0.00 
55013 197.8 100.6 0.0 0.0 0.00 
55013 182.7 76.9 0.0 0.0 0.00 
55013 180.4 69.7 0.0 2.1 0.00 
55013 178.5 80.4 0.0 0.0 0.00 
55013 194.9 90.8 6.5 4.3 0.00 
55013 163.6 61.3 0.0 0.0 0.00 
55013 193.0 89.9 4.3 2.1 0.00 
55013 187.0 73.5 0.0 0.0 0.00 
55013 180.2 88.1 0.0 2.1 2.17 
55013 159.6 66.9 0.0 4.3 0.00 
55013 172.4 67.6 0.0 0.0 2.17 
Table F5. (continued) 




























































































































STAND pa EH RL SI. DE 
pi ha-1 cm cm % % % 
55013 162.6 60.9 0.0 4.3 0.00 
60993 167.2 85.5 0.0 0.0 0.00 
55013 171.1 79.0 2,1 8.6 0.00 
60993 164.7 59.6 0.0 0.0 0.00 
55013 184.0 76.1 0.0 2.1 0.00 
55013 178.5 81.5 0.0 0.0 2.17 
55013 179.3 76.3 0.0 0.0 0,00 
55013 161.0 69.2 0,0 2.1 0.00 
55013 185.5 83.8 2.1 2.1 2.17 
55013 186.7 82.4 0.0 0.0 4.34 
55013 173.8 77.3 0.0 0.0 0.00 
55013 197,4 101.8 0.0 4.3 2.17 
55013 192.8 85.9 0.0 0,0 0.00 
55013 168.4 74.4 0.0 2,1 0.00 
55013 177.5 72,5 0.0 0,0 0,00 
55013 172.7 76.6 0.0 2,1 2.17 
55013 181.5 81.4 0,0 2,1 0,00 
55013 167,8 67.9 0.0 2,1 0.00 
55013 150,1 55.5 0.0 6,5 0,00 
55013 169.0 68.2 0.0 6,5 0.00 
55013 167.9 63.3 0.0 0.0 0.00 
55013 192.7 101.6 0.0 4.3 0.00 
55013 196.4 88.0 0.0 0.0 0.00 
55013 181.7 73.7 0.0 4.3 2.17 






55013 161.3 58.0 0.0 2.1 0.00 
55013 166.4 75.1 0,0 0,0 4.34 
55013 158.5 54.1 0,0 0,0 0.00 
55013 170.1 69.9 0.0 0.0 0,00 
55013 145.7 61,7 0.0 0.0 0.00 
Table F5. (continued) 





























































































































STAHD vs. EH KL SI, vz 
pi ha"^ cm cm % % % 
55013 175.8 72.5 0.0 0.0 2.17 
55013 161.1 71.1 0.0 4.3 2.17 
50229 185.5 78.8 0.0 2.1 0.00 
55013 165.1 79.5 0.0 0.0 0.00 
55013 220.7 95.6 2.1 2.1 0.00 
51425 216.1 97.6 0.0 2.5 0.00 
55013 217.8 98.2 0.0 0.0 0.00 
55013 191.7 87.9 0.0 0.0 0.00 
47838 211.9 81.4 2.6 2.3 0.00 
55013 186.6 87,6 0.0 10.8 2.17 
55013 213.9 97.2 2.1 17.3 0.00 
55013 191.4 93.4 0.0 0.0 2.17 
55013 208.7 104.3 0.0 8.6 0.00 
55013 214.2 109.1 4.3 2.1 0.00 
47838 184.9 93,8 0.0 2.9 2.94 
55013 184.4 82,3 0.0 8.6 0.00 
52621 172.1 84.6 0.0 4.3 0,00 
55013 227.2 99.0 2.1 0.0 0,00 
55013 192.5 90.4 0.0 4.3 0.00 
49033 203.4 98.3 0.0 0.0 0.00 
55013 220.5 99.2 0.0 2.1 0.00 
55013 170.6 68,9 0.0 0.0 0,00 
51425 178.9 66.5 0.0 0.0 0.00 
55013 178.9 83,2 0.0 2.1 0,00 
55013 195.3 79.6 2.1 0.0 0.00 
55013 180.0 69,9 0.0 2.1 2.17 
55013 190.5 90,2 0.0 10.8 0.00 
55013 209.2 103,7 6.5 0.0 0,00 
55013 173.7 70,0 0.0 0.0 0.00 
51425 241.1 114.8 4.3 2.1 0,00 
Table F5. (continued) 
Entry YD RH EL ED CD KD EP 
g pl"^ cm cm cm cm cm no. 
3127 61.2 15.80 13.3 3.70 2.50 1.20 1.05 
3128 73.1 15.20 13.5 3.85 2.42 1.42 1.10 
3129 74.5 15.10 12.9 3.70 2.50 1.20 1.10 
3130 66.4 14.10 13.6 3.78 2.63 1.15 1.25 
3131 76.7 15.10 11.5 3.91 2.27 1.63 1.30 
3132 94.4 15.40 12.3 3.57 2.24 1.32 1.55 
3133 73.7 12.70 10.9 3.45 2.25 1.19 1.70 
3134 78.8 14.40 12.3 3.97 2.62 1.35 1.25 
3135 78.1 15.70 13.0 3.70 2.27 1.42 1.25 
3136 72.2 12.60 10.1 3.85 2.35 1.49 1.55 
3137 57.2 14.42 11.4 3.76 2.33 1.42 1.00 
3138 56.4 12.12 12.1 3.58 2.26 1.32 1.40 
3139 66.5 14.40 11-3 3.90 2.46 1.44 1.00 
3140 78.4 14.20 14.0 3.62 2.39 1.23 1.15 
3141 60.2 14.10 11.0 3.61 2.45 1.16 1.55 
3142 57.3 13.30 12.6 3.46 2.22 1.24 1.20 
3143 48.6 17.30 11.0 3.98 2.52 1.46 1.05 
3144 79.8 14.02 13.8 3.50 2.15 1.34 1.87 
3145 69.8 12.80 11.7 3.77 2.50 1.26 1.25 
3146 31.1 13.76 10.1 3.83 2.40 1.43 1.00 
3147 35.3 13.84 10.3 3.53 2.39 1.13 0.95 
3148 86.7 14.00 12.1 3.84 2.57 1.26 1.45 
3149 82.0 14.70 12.8 3.65 2.30 1.35 1.20 
3150 83.9 15.60 11.9 3.66 2.20 1.46 1.65 
3201 50.7 15.40 12.8 3.64 2.56 1.08 1.00 
3202 50.2 12.10 11.6 3.52 2.32 1.19 1.00 
3203 49.9 13.60 11.2 3.79 2.46 1.33 1.00 
3204 62.7 14.00 11.5 3.85 2.30 1.54 1.00 
3205 58.7 13.50 11.9 3.74 2.53 1.21 1.00 
3206 62.5 13.40 11.5 3.68 2.35 1.33 1.10 
SZaND FB EH RL SI, DE 
pi ha-1 cm cm % % % 
55013 192.1 95.0 0.0 4.3 0.00 
55013 208.1 97.6 0.0 2.1 0.00 
45446 183.8 90.6 0.0 10.0 0.00 
50229 224.3 98.4 0.0 2.1 0.00 
55013 190.9 82.4 0.0 2.1 0.00 
55013 183.6 84.0 0.0 2.1 0.00 
55013 204.1 110.4 0.0 8.6 0.00 
55013 179.9 83.9 0.0 6.5 0.00 
55013 182.2 79.3 0.0 4.3 0.00 
55013 186.7 81.0 0.0 0.0 0.00 
55013 159.5 65.4 0.0 0.0 0.00 
55013 185.1 94.3 8.6 13.0 0.00 
55013 155.2 71.3 0.0 4.3 0.00 
55013 201.1 90.4 0.0 10.8 0.00 
55013 172.7 80.0 2.1 10.8 0.00 
55013 187.0 70.9 2.1 0.0 0.00 
55013 181.7 77.0 0.0 2.1 0.00 
27506 182.2 86.5 11.1 0.0 0.00 
51425 184.4 72.2 0.0 0.0 0.00 
55013 132.3 66.6 0.0 0.0 0.00 
53817 149.7 62.9 2.2 4.5 0.00 
55013 197.2 88.7 0.0 0.0 0.00 
55013 158.9 71.4 0.0 4.3 0.00 
50229 183.2 82.1 0.0 10.0 0.00 
55013 151.3 49.5 0.0 0.0 0.00 
55013 157.2 56.0 0.0 0.0 0.00 
55013 148.5 49.2 0.0 0.0 0.00 
55013 149.1 57.5 0.0 0.0 0.00 
55013 142.2 52.6 0.0 2.1 0.00 
55013 166.6 69.9 0.0 0.0 0.00 
Table F5 « (continued) 





























































































































STAND FE EH RL SL DE 
pi ha~^ cm cm % % % 
55013 161.7 66.6 0.0 2.1 0.00 
55013 171.9 68.0 0.0 0.0 0.00 
55013 161.5 51.9 0.0 0.0 0.00 
55013 151.1 62.2 0.0 0.0 0.00 
55013 144.5 52.5 0.0 0.0 0.00 
55013 164.9 73.2 0.0 0.0 0.00 
55013 157.4 61.2 0.0 0.0 0.00 
53817 181.9 78.4 0.0 0.0 0.00 
55013. 165.3 53.6 0.0 0.0 0.00 
55013 161.3 72.4 0.0 0.0 0.00 
55013 171.1 74.3 2.1 0.0 0.00 
55013 178.0 75.1 0.0 0.0 0.00 
55013 177.8 81.9 0.0 2.1 0.00 
55013 160.7 63.5 0.0 10.8 0.00 
55013 160.0 67.1 0.0 0.0 0.00 
55013 152.8 58.9 0.0 0.0 0.00 
55013 163.9 67.0 0.0 2.1 0.00 
55013 156.3 61.2 0.0 0.0 0.00 
55013 170.5 74.0 0.0 6.5 0.00 
55013 157.1 63.6 0.0 0.0 0.00 
55013 152.7 60.6 0.0 0.0 0.00 
55013 170.5 64.3 0.0 0.0 0.00 
55013 155.8 58.8 0.0 0.0 0.00 
55013 151.1 69.2 0.0 0.0 0.00 
44250 150.0 62.8 0.0 0.0 0.00 
55013 156.5 63.8 0.0 0.0 0.00 
55013 133.6 47.0 0.0 0.0 0.00 
55013 132.7 50.5 0.0 0.0 0.00 
55013 162.5 63.5 0.0 4.3 2.17 
55013 173.0 65.8 2.1 0.0 0.00 
Table F5. (continued) 





























































































































SXAND PH EH KL SL DE 
pl ha"l cm cm % % % 
55013 137.5 51.1 0.0 0.0 0.00 
55013 156.4 63.9 0.0 0.0 0.00 
51425 147.5 51.9 0.0 0.0 0.00 
55013 148.8 56.3 0.0 0.0 0.00 
55013 167.0 71.8 2.1 0,0 0.00 
55013 154.9 62.9 0.0 2.1 0.00 
55013 178.5 75.9 2.1 0.0 0.00 
55013 142.9 50.6 0.0 0.0 0.00 
55013 166.0 61,7 0.0 0.0 0.00 
55013 165.3 52.3 0.0 0.0 0.00 
55013 149.5 53.8 0.0 0.0 0.00 
55013 171.9 64.7 2.1 0.0 0.00 
55013 146.8 60.9 0.0 2.1 0.00 
55013 179.8 74.8 0.0 0.0 0.00 
55013 217.8 91.7 4.3 0.0 0.00 
55013 218.8 96.4 15.2 2.1 0.00 
55013 188.1 78.3 6.5 4.3 0.00 
55013 186.2 84.7 2.1 0.0 0.00 
55013 203.7 105.1 4.3 0.0 0.00 
55013 210.6 92.2 15.2 0.0 0.00 
55013 214.6 105.5 23.9 6.5 0.00 
53817 178.0 69.5 6.5 0.0 0.00 
55013 192.8 78.9 0.0 0.0 0.00 
55013 184.0 82.4 10.8 0.0 0,00 
55013 180.4 62.4 0.0 2.1 0.00 
55013 201.4 82.7 4.3 4.3 0.00 
55013 190.9 88.8 4.3 4.3 0.00 
55013 178.5 78.0 4.3 0.0 0.00 
55013 193.4 74.0 4.3 0.0 0.00 
55013 203.8 94.2 0.0 2.1 0.00 
Table F5. (continued) 





























































































































STÂHD FH EH RL SL DE 
pi ha-1 cm cm % % % 
55013 212.9 91.5 0.0 0.0 0.00 
55013 189.2 74.6 0.0 2.1 0.00 
55013 193.4 73.8 4.3 2.1 0.00 
55013 186.0 82.7 0.0 6.5 0.00 
55013 188.3 75.0 6.5 4.3 0.00 
55013 196.8 83.1 39.1 2.1 0.00 
55013 191.6 80.7 15.2 0.0 0.00 
55013 204.3 93.5 2.1 0.0 0.00 
55013 200.3 76.4 6.5 2.1 0.00 
39466 186.1 74.9 2.9 0.0 0.00 
53817 194.9 77.5 0.0 2.2 0.00 
55013 197.4 91.2 2.1 2.1 0.00 
55013 166.8 64.7 0.0 2.1 0.00 
55013 188.4 88.3 0.0 4.3 0.00 
55013 196.6 83.6 0.0 0.0 0.00 
59797 236.3 115.3 15.2 3.7 0.00 
58601 195.6 73.8 6.2 0.0 0.00 
55013 199.6 110.1 0.0 28.2 2.17 
55013 213.9 83.3 0.0 2.1 0.00 
55013 222.6 107.3 0.0 10.8 0.00 
55013 189.3 84.0 0.0 2.1 0.00 
55013 190.1 78.8 4.3 4.3 0.00 
55013 207.1 82.6 0.0 2.1 0.00 
55013 209.0 100.4 4.3 0.0 2.17 
55013 190.3 84.2 2.1 0.0 0.00 
55013 195.7 73.6 2.1 6.5 0.00 
52621 185.1 74.9 2.1 0.0 0.00 
55013 204.7 93.1 0.0 6.5 0.00 
50229 219.0 100.7 22.3 5.2 0.00 
55013 211.8 82.3 2,1 2.1 0.00 
Table F5. (continued) 
Entry ÏD KN EL ED CD KD EP STflHD EH EH RL SL DE 
g pl~^ cm cm cm cm cm no. pi ha~^ cm cm % % % 
3347 39.9 16.53 10.7 3.82 2.63 1.19 0.81 51425 163.6 75.2 0.0 6.8 0.00 
3348 60.1 17.86 12.1 4.02 2.86 1.15 1.00 55013 225.1 96.7 15.2 4.3 0.00 
3349 117.8 18.84 14.9 4.44 2.86 1.57 1.00 55013 220.8 85.5 2.1 4.3 0.00 
3350 74.5 17.90 13.8 4.35 2.82 1.52 1.00 55013 203.9 83.5 4.3 2.1 2.17 
197 
APPENDIX G. ENTRY MEANS OF TRAITS IN THE COMBINED ANALYSIS 
ACROSS ENVIRONMENTS 
Table Gl. Mean of traits by entry in combined analysis across locations, 1991 and 1992 (n=12) 
Entry %D RN EL ED CD KD EP SIAND PH EH RL SL DE PD SD asi 
g pl'l cm cm cm cm cm no. pi ha"l cm cm % % % days days days 
1101? 69.9 15.85 12.4 4.14 2.89 1.25 1.08 54415 180.2 92.3 0.3 2.9 0.00 79.5 81.2 1.75 
1102 74.1 16.29 14.1 4.03 2.89 1,14 0.90 57206 169.8 81.9 5.0 2.1 0.00 78.2 82.5 4.25 
1103 79.4 16.27 14.0 4.19 2.86 1.33 0,94 48037 188.6 91.5 5.8 0.9 0,49 78.0 81.7 3.75 
1104 88.5 16.96 13.6 4.17 2.93 1.24 0,98 56807 162.3 72.1 1.0 5.3 0.00 76,0 80.0 4.00 
1105 82.8 16.56 13.9 4.20 2.99 1.21 0,98 56010 177.6 92.5 5.3 2.5 0.00 77.0 82.2 5.25 
1106 87.8 16.55 12,6 4.23 2.76 1.47 0,99 56408 183.6 93,2 7.6 2.4 0.36 77.5 80.0 2.50 
1107 94.9 17.15 15,2 4,43 3.07 1.35 0,93 46243 197.1 107,9 6.3 4.1 0,00 78.7 81.7 3.00 
1108 84.0 16.31 13,3 4.31 2.99 1.31 0,98 53219 179.5 88.7 8.6 4.0 0,00 77.7 81,0 3.25 
1109 88.9 15.00 13.6 4.14 2.73 1.41 1.05 56408 175.8 91.1 2.3 4.2 0,00 77.5 79,7 2,25 
1110 82.1 16.31 12.7 4.17 2.80 1.36 1.05 54615 168,4 88.0 1.9 9.2 0.36 78.5 81.5 3.00 
1111 87.9 15,89 13.6 4.14 2.73 1.40 1.00 55013 179,3 94.7 6.3 7.0 0.00 76.7 80.0 3.25 
1112 93.7 15.27 14.2 4.18 2,81 1.36 1.04 52422 177.0 86.7 0.3 4.6 0.00 78.2 80.0 1.75 
1113 82.2 15.08 13.7 4,12 2.79 1,32 0.96 52821 174.2 84.7 4.5 1.3 0.00 77.5 80.2 2.75 
1114 103.8 14.73 15.2 4,17 2.72 1,44 1.03 55013 191.0 96.0 6.3 5,6 0.69 77.5 79.5 2.00 
1115 89.3 16.21 14.4 4.24 2.90 1.33 1.00 54615 184.9 97.0 2.6 6,0 0.00 77.2 80.2 3.00 
1116 75.5 15.52 12.3 4.08 2.78 1.29 0.98 54615 159.8 78.7 11.4 1.7 0.72 76.0 80.0 4.00 
1117 77.1 14.50 13,5 4.06 2.87 1.18 0.95 51824 169.5 87.7 6.3 2.1 0.72 77.7 80.2 2.50 
1118 117.8 14.33 15.8 4,30 2.89 1.41 1.08 54017 210.7 108.6 5.0 11.1 0.70 75.0 78.0 3.00 
1119 73.9 17.10 12.4 4,11 2.85 1,26 0.96 49033 164.9 75.1 5.7 2.3 0.74 76.5 80.0 3.50 
1120 81.0 15.92 11.7 4,30 2.82 1,47 1.02 54814 197.1 94.1 4.4 5.0 0.00 77,7 80.2 2.50 
1121 78.1 16.36 12.4 4.19 3.01 1.18 1.05 55811 173.2 90.1 0.3 6.4 0.69 76,7 80.5 3,75 
1122 85.4 15.65 13,1 4.29 2.81 1.47 0.99 56209 184.4 94.2 1.0 5.0 0.00 77.0 79.2 2.25 
1123 81.0 15,62 13,7 4.11 2.88 1,22 0.96 53020 168.6 79.2 2.1 3,4 0.00 77.2 80.2 3.00 
1124 63.5 15.79 11,7 4.05 2.99 1,06 1.10 54017 177,9 91,1 3.3 8.0 0.00 76.0 79.5 3.50 
1125 94.5 17.43 14,2 4.36 2.99 1.37 1.00 51425 165,5 79,2 0,0 4.2 0.00 77.2 79.5 2.25 
1126 91.7 15.79 14.5 4.29 2.99 1.29 0.96 55611 199.0 101.7 6.5 2.1 0.00 78.0 81.5 3.50 
^ Entries 1101-1150=873 X B84, entries 1201-1250=890 X Mol7, entries 1301-1350=873 X Mol7, entries 2101-2150=8314, entries 
2201-2250=Hol7-Syn, entries 2301-2350=H73-Syn, entries 3101-3150=8811(FR)C9, entries 3201-3250=BSC81(R)C9, entries 3301 
3350=8SSS(R)C9 
Table 61. (continued) 





























































































































SXfiND PH EH KL SL DE FD SD ASI 
pi ha-1 cm cm % % % days days days 
57206 177.8 83.2 3.7 2.3 0.69 75.5 78.2 2.75 
47638 168.2 85.2 0.0 2.9 0.75 79.2 81.0 1.75 
56807 171.5 87,2 7.0 1.7 0.00 76.5 79.5 3.00 
54017 174.8 93,2 3.0 3.7 0.00 75.5 79.5 4.00 
56209 188.5 93,5 2.8 1.6 0.33 78.5 82.2 3.75 
50030 186.1 103.0 9.0 2.5 0.00 80.7 81.7 1.00 
53817 185.0 92.2 1.6 3.7 0.69 79.0 81.5 2.50 
53817 172.6 84,2 1.5 5.8 0.00 77.0 80.7 3.75 
52223 185.9 104,0 1.6 3.8 1.08 79.0 81.2 2.25 
49233 179.9 91,3 0.9 5.1 0.39 76.7 81.5 4.75 
56010 177.5 91.0 0.0 11.4 0.37 76.0 78.5 2.50 
51824 169.9 75,3 0.5 3.3 1.15 76.0 78.7 2.75 
55412 172.4 82.9 2.5 6.7 0.00 76.0 78.2 2.25 
56209 171.6 87.6 1.3 5.1 0.00 77.5 79.7 2.25 
54814 189.0 94.9 7.5 2.4 0.00 81.0 84.2 3.25 
46442 163.3 75,8 2.4 3.0 0.70 77.0 80.7 3.75 
47439 162.4 72,7 0.0 3.9 0.00 74.5 78.5 4.00 
54814 176.1 86,3 2.3 4.2 0.36 77.2 80.2 3.00 
45047 197.7 108.6 11.3 3.7 0.00 80.5 82.5 2.00 
50429 176.7 85.6 6.6 4.0 0.00 78.2 80.2 2.00 
56608 167.2 80.6 14.1 3.5 0.36 80.5 82.0 1.50 
52223 167.6 81.3 6.1 4.7 0.33 76.0 79.5 3.50 
55412 198.0 100.6 0.8 3.4 0.33 78.5 80.7 2.25 
52621 188.5 88.3 9.4 2.7 0.46 78.0 80.7 2.75 
53419 166.8 67.2 2.6 0.0 0.00 75.2 79.5 4.25 
47838 165.9 70.4 1.1 1.7 0.00 75.7 79.7 4.00 
48635 157.4 67.0 1.2 0.7 0.37 76.5 82.0 5.50 
53219 159.5 71.2 0.0 0.7 0.00 73.2 78.7 5.50 
52621 189.3 74.0 2.6 1.5 0.00 78.0 83.5 5.50 
57405 155.9 61.2 0.3 0.0 0.00 72.0 76.5 4.50 
Table 61. (continued) 




























































































































SiaND FH EH RI, SI. DE FD SD £SI 
pi ha-1 cm cm % % % days days days 
56408 163.9 72.1 0.0 2.1 0.00 72.5 75.5 3.00 
47638 168.5 69.7 0.0 0.4 0.00 77.2 82.2 5.00 
53618 156.0 65.9 0.0 1.0 0.00 73.5 78.5 5.00 
52422 152.2 60.6 0.0 0.8 0.00 73.0 79.2 6.25 
38868 184.0 84.9 1.6 0.4 0.00 76.0 79.7 3.75 
44250 185.7 75.8 6.1 2.1 0.00 73.2 75.5 2.25 
39466 181.8 77.8 1.0 0.5 0.00 74.5 78.5 4.00 
57405 167.4 75.1 0.3 1.0 0.00 76.7 79.7 3.00 
50628 175.3 81.6 1.6 1.3 0.36 74.0 77.2 3.25 
51226 186.2 71.5 2.5 0.0 0.00 74.5 78.2 3.75 
48635 156.1 74.2 0.0 0.3 0.00 76.0 79.7 3.75 
54216 169.1 67.1 1.0 0.3 0.00 73.5 77.7 4.25 
56807 168.1 76.0 7.0 2.0 0.00 72.7 75.0 2.25 
51425 190.6 85.4 0.0 0.3 0.00 77.0 82.0 5.00 
55412 173.6 79.7 2.2 0.7 0.00 73.0 79.5 6.50 
47838 161.1 63.3 0.0 0.0 0.00 74.0 81.0 7.00 
49033 178.9 76.0 0.3 0.0 0.00 75.2 79.7 4.50 
49432 187.2 83.7 2.1 0.0 0.00 72.7 79.0 6.25 
50628 177.4 76.7 13.3 0.8 0.00 75.5 79.7 4.25 
57405 165.3 70.9 0.6 1.3 0.00 73.0 76.5 3.50 
44050 182.4 80.3 1.0 0.9 0.00 75.0 82.7 7.75 
46243 170.2 64.4 0.0 0.3 0.00 72.0 79.2 7.25 
56010 185.7 90.7 5.3 2.0 0.33 78.0 81.5 3.50 
52422 169.7 70.6 2.9 0.7 0.00 72.7 77.2 4.50 
45246 170.0 72.0 7.2 0.7 0.59 74.5 79.7 5.25 
51824 180.3 70.5 3.6 0.7 0.00 74.2 78.7 4.50 
38868 152.1 55.2 4.6 0.0 0.00 73.5 78.2 4.75 




51625 173.3 75.2 5.7 0.3 0.00 75.5 81.0 5.50 
55412 174.9 68.8 5.7 1.0 0.00 73.7 80.5 6.75 
Table Gl. (continued) 
Entry YD BN EL ED CD KD EP 























































































































































































































































































Table Gl. (continued) 





























































































































SXfiND FH EH KL SL DE PD SD âSZ 
pi ha-1 cm cm % % % days days days 
56807 182.5 93.6 3.3 0.6 0.66 77.2 80.0 2.75 
55013 192.4 106.2 4.0 3.3 0.33 77.0 81.5 4.50 
54216 175.5 92.5 1.0 2.2 1.55 77.2 83.2 6.00 
50229 192.1 97.8 4.5 2.4 0.00 79.0 84.0 5.00 
45446 179.4 83.0 3.6 3.4 1.16 74.0 80.0 6.00 
52223 183.1 86.6 1.2 4.4 1.32 76.2 78.7 2.50 
56010 203.5 103.4 6.0 1.0 1.02 76.7 80.5 3.75 
50229 173.4 80.5 2.8 5.0 1.48 75.5 79.5 4.00 
52821 171.5 74.5 0.0 4.8 0.69 73.0 76.5 3.50 
51824 182.6 84.9 0.0 1.1 0.00 74.7 77.0 2.25 
56408 183.5 89.5 0.7 1.4 2.14 74.7 77.2 2.50 
43253 210.9 107.3 1.1 1.6 0.49 81.2 82.2 1.00 
50030 184.4 96.7 1.9 3.7 0.00 79.7 81.2 1.50 
55412 206.8 99.6 1.8 1.3 1.00 77.7 80.7 3.00 
48236 193.3 100.6 4.3 1.0 0.00 78.0 85.7 7.75 
52621 183.2 90.2 7.2 2.6 0.75 73.2 78.5 5.25 
57206 188.0 90.1 7.0 1.3 0.37 80.0 84.0 4.00 
52422 182.1 94.6 8.8 1.1 0.00 78.2 81.2 3.00 
42854 182.1 89.3 5.3 1.7 0.00 74.7 82.2 7.50 
56807 181.2 80.6 5.3 3.4 0.33 73,7 78.7 5.00 
53419 192.0 88.8 1.3 3.2 0.00 76.0 80.5 4.50 
54415 186.4 86.3 5.1 3.3 0.36 70.5 73.7 3.25 
55611 187.0 95.0 0.3 2.0 0.00 79.0 83.2 4.25 
55611 190.0 98.1 2.8 1.7 3.25 75.7 78.2 2.50 
54615 209.3 105.4 6.0 0.7 0.36 79.7 82.5 2.75 
53618 187.6 92.7 2.0 0.3 0.36 77.7 82.0 4.25 
47638 191.5 94.6 6.5 2.9 1.63 74.5 79.7 5.25 
56209 174.7 71.6 1.4 0.0 0.00 73.2 78.2 5.00 
47439 193.5 85.5 2.6 3.1 0.00 77.5 81.5 4.00 
44648 180.4 82.3 2.9 2.5 0.43 74.0 78.2 4.25 
lahle 61. (continued) 





























































































































SZaND FH EH RL SL DE PD SD ASI 
pi ha-1 cm cm % % % days days days 
40462 181.2 86.4 6.1 3.0 0.72 76.7 78.7 2.00 
55213 171.7 87.9 0.3 5.0 0.33 79.5 82.5 3.00 
54814 179.0 81.2 2.2 0.6 1.00 74.2 77.5 3.25 
55013 170.1 76.1 0.7 4.1 0.00 74.2 77.7 3.50 
51027 162.7 76.4 2.4 4.6 0.00 74.7 75.7 1.00 
53618 159.8 81.1 2.2 5.9 0.00 73.5 75.0 1.50 
51824 165.7 83.7 1.2 6.9 0.00 76.2 76.7 0.50 
53419 159.2 80.3 4.3 8.2 0.00 73.2 74.0 0.75 
54415 177.2 85.9 3.8 6.1 0.00 74.5 75.2 0.75 
41858 168.1 78.7 1.2 5.1 0.00 74.0 75.5 1.50 
48834 169.4 85.9 3.4 5.8 0.00 75.0 76.0 1.00 
56010 168.9 87.6 4.6 13.9 0.00 73.0 75.0 2.00 
52223 171.5 94.0 10.0 8.5 0.00 74.2 75.0 0.75 
55412 171.1 88.4 6.0 4.6 0.33 73.2 74.2 1.00 
52223 162.2 75.4 0.0 27.9 0.00 69.5 71.0 1.50 
51625 163.8 86.1 0.0 12.4 0.00 74.5 75.5 1.00 
53817 167.8 83.2 10.3 14.0 0.00 74.7 75.5 0.75 
55611 164.7 85.8 5.7 15.7 0.36 75.0 76.7 1.75 
54615 159.7 84.6 1.8 6.6 0.00 72.7 74.5 1.75 
48834 165.8 87.9 0.9 14.2 0.43 74.5 75.7 1.25 
52621 169.5 87.2 1.6 2.8 0.00 75.2 76.0 0.75 
53419 192.1 100.5 4.0 11.2 0.75 77.0 77.7 0.75 
51425 165.5 89.8 3.7 16.9 0.00 72.7 74.7 2.00 
52821 183.2 90.5 0.7 12.5 0.83 74.5 75.0 0.50 
53419 153.7 82.1 1.6 7.1 0.66 76.2 77.7 1.50 
51425 168.5 84.7 0.9 5.1 0.00 75.0 76.0 1.00 
52821 153.7 71.5 0.8 4.4 0.00 75.0 75.7 0.75 
51824 152.6 72.4 1.4 13.8 0.00 71.2 73.0 1.75 
55213 167.1 78.7 0.7 12.1 0.36 74.5 78.5 4.00 
50229 167.4 93.3 4.9 12.7 0.36 77.2 78.0 0.75 
Table Gl. (continued) 


























































































































STAND FH EH RL SL DE PD SD &SX 
pi ha'l cm cm % % % days days days 
46442 176.1 95.3 4.6 4.8 0.00 75.5 77.7 2.25 
53618 150.6 85.6 0.0 28.0 0.00 75.7 77.2 1,50 
56807 153.4 84.9 1.7 9.8 0.00 74.0 76.5 2.50 
37871 161.7 83.2 9.9 5.1 0.00 76.7 78.5 1,75 
55213 164.9 81.8 0.8 8.8 0.00 74.0 75.2 1,25 
52223 173.2 83.6 0.0 6.5 0.00 74.7 78.0 3.25 
53817 178.6 93.5 3.9 8.4 0.00 76.0 77.5 1.50 
54615 180.2 85.3 1.1 5.0 0.00 74.2 76.2 2.00 
53618 157.6 76.9 2.0 2.0 0.33 75.2 77.5 2.25 
53219 182.0 102.0 5.2 9.3 0.00 76.0 77.0 1.00 
53219 164.3 86.5 8.9 6.8 0.00 73.0 75.2 2.25 
54017 182.8 83.8 2.2 5.7 0.00 72.7 75.0 2.25 
56408 172.5 84.7 2.2 18.6 0.00 73.2 76.0 2.75 
47838 164.3 76.4 3.2 6.3 0.00 73.5 77.0 3.50 
56010 172.5 88.0 3.8 9.7 0.00 75.0 77.2 2.25 
49631 178.0 93.7 7.6 6.5 0.00 75.7 77.0 1.25 
55013 156.5 77.9 4.1 11.4 0.00 73.7 75.5 1.75 
51824 180.6 88.0 2.6 4.7 0.36 76.0 77.2 1.25 
53419 163.2 84.1 0.4 12.6 0.00 74.0 76.0 2.00 
51027 173.4 79.1 7.0 4.7 0.00 75.2 77.0 1.75 
47638 167.4 80.0 4.4 5.1 0.00 76.0 77.5 1.50 
52821 162.3 89.5 7.8 10.5 0.00 75.2 76.0 0.75 
52821 163.2 86.0 2.5 9.9 0.00 73.5 76.0 2.50 
55013 166.3 80.4 1.3 16.6 0.37 72.5 74.2 1.75 
53618 168.1 72.6 4.0 0.3 0.37 75.0 77.7 2.75 
54216 145.7 58.1 0.0 3.3 0.00 72.7 76.7 4.00 
53419 167.1 71.7 6.4 3.9 1.09 74.2 79.5 5.25 
54615 157.9 70.9 2.4 5.5 0.66 74.5 77.2 2.75 
54615 165.9 73.0 1.5 1.0 0.36 74.5 78.7 4.25 
49233 168.3 78.8 9.3 1.1 0.00 78.5 82.2 3.75 
Table Gl. (continued) 





























































































































STflHD PH EH HI SL DE PD SD ASI 
pi ha-1 cm cm % % % days days days 
56010 166,8 70.9 1.1 1.0 0.00 75.7 81.0 5.25 
56010 169.1 76.9 6.2 3.8 0.72 74.7 78.0 3.25 
45844 172.8 81.1 2.9 2.1 0.41 77.5 82.5 5.00 
45246 176.7 80.2 6.5 0.7 1.11 74.5 79.2 4.75 
53618 177.7 80.8 7.4 1.4 1.61 76.7 81.0 4.25 
54415 171.7 77.7 7.5 3.6 0.36 74.7 79.2 4.50 
56408 172.9 73.9 0.0 4.0 C.OO 77.2 80.2 3.00 
53020 168.4 72.0 2.9 1.9 1.14 74.7 79.2 4.50 
53419 185.2 85.4 9.1 0.6 0.70 79.5 83.2 3.75 
33486 171.6 70.8 2.1 1.6 1.83 75.2 80.5 5.25 
56010 154,0 66.7 0.6 2.4 2.11 74.7 78.2 3.50 
48834 165.7 73.7 8.6 0.7 0.37 75.7 80.7 5.00 
55213 163.0 68.8 6.3 2.7 0.72 74.2 78.2 4.00 
56209 173.1 82.8 8.2 2.1 2.15 74.5 77.7 3.25 
53419 172.8 73.8 1.6 2.5 0.69 77.0 81.2 4.25 
52621 172.2 75.2 6.2 1.4 0.36 73.2 76.7 3.50 
57006 171.4 74.3 1.3 4.8 1.29 75.5 79.2 3.75 
50229 175.5 75.6 0.0 0.3 0.79 77.2 81.5 4.25 
57006 171.4 78.6 1.6 2.4 0.36 75.2 78.2 3.00 
54814 167.9 81.3 0.7 1.0 0.00 76.0 80.2 4.25 
56408 158.3 72.3 0.0 0.3 0.00 74.5 78.7 4.25 
55412 180.0 78.6 5.4 2.1 0.00 75.5 79.2 3.75 
53219 164.7 70.6 0.0 2.2 1.10 77.7 82.5 4.75 
52023 167.4 71,7 2.0 2.9 0.00 73.0 76.0 3.00 
37871 170.7 74.8 3.8 1.4 0.00 74.7 77.7 3.00 
52422 162.8 71.2 9.9 1.7 0.00 77.0 81.2 4.25 
53020 166.0 72.9 4.9 0.3 0.34 75.7 80.7 5.00 
47040 186.9 86.3 4.5 0.4 0.82 76.5 80.2 3.75 
54814 171.1 75.5 9.2 1.6 0.69 74.2 78.5 4.25 
48435 173.7 79.4 11.6 1.2 0.82 76.7 78.5 1.75 
Table Gl. (continued) 




























































































































STAND FH EH RL SL DE PD SD ASI 
pi ha~l cm cm % % % days days days 
56408 183.2 85.5 5.5 2.0 0.33 78.5 82.5 4.00 
54216 184.2 83.1 10.0 1.8 0.36 78.7 84.5 5.75 
53618 170.9 73.7 7.3 1.4 0.00 73.7 77.5 3.75 
56209 193.2 86.9 5.7 1.0 0.70 78.0 82.5 4.50 
49631 175.5 83.7 9.5 4.0 0.00 76.7 79.0 2.25 
53817 167.0 83.1 6.4 1.4 0.00 77.5 79.5 2.00 
55811 171.5 80.4 2.3 2.1 0.33 76.0 79.5 3.50 
56010 163.3 79.2 0.6 3.4 0.41 73.0 76.2 3.25 
53419 166.3 68.0 1.0 1.1 0.00 74.7 78.7 4.00 
56608 162.6 68.1 1.7 0.6 0.00 76.0 81.0 5.00 
39665 186.7 82.6 2.5 0.0 0.00 77.0 81.7 4.75 
46841 165.6 79.5 3.2 0.8 0.87 78.2 83.0 4.75 
56807 157.3 75.2 1.3 2.0 0.00 74.7 77.2 2.50 
57405 167.9 78.0 3.3 0.3 0.00 75.7 81.2 5.50 
53020 155.8 74.6 1.5 3.4 0.00 71.7 75.0 3.25 
50429 165.8 74.8 3.0 1.7 0.52 74.0 76.0 2.00 
54415 188.2 83.0 2.8 2.1 1.18 78.5 82.7 4.25 
55611 185.9 87.9 3.7 4.5 1.08 74.0 78.2 4.25 
52422 174.6 72.5 1.1 1.3 0.00 71.5 74.5 3.00 
57006 184.0 93.8 8.1 6.3 0.00 76.0 79.7 3.75 
53219 185.0 80.8 0.0 0.3 0.00 75.5 78.7 3.25 
57206 177.1 77.3 0.6 1.6 0.33 74.0 76.7 2.75 
55213 185.1 82.1 13.9 2.3 0.33 76.0 79.5 3.50 
53618 185.8 88.3 15.2 3.2 0.91 77.2 81.7 4.50 
49631 157.2 67.2 0.9 0.3 0.71 72.5 76.5 4.00 
56608 190.8 93.2 12.7 4.1 0.00 76.2 79.2 3.00 
55611 182.6 78.5 1.4 0.3 0.00 73.0 75.7 2.75 
57006 183.1 93.1 1.6 0.6 0.36 76.5 77.5 1.00 
57405 159.7 73.5 6.3 8.2 0.33 68.7 70.5 1.75 
56408 173.6 75.7 6.6 0.7 1.40 76.2 82.5 6.25 
Table G1• (continued) 




























































































































STAND FH EH RL SI. DE FD SD &SI 
pi ha-1 ca cm % % % days days days 
56010 165.7 71.9 1.3 9.3 0.00 71.5 73.7 2.25 
58402 166.0 83.1 0.3 2.0 0.00 73.7 76.5 2.75 
56010 175.8 82.7 1.7 2.6 0.00 75.0 79.5 4.50 
57604 155.3 61.8 0.0 1.3 0.00 69.2 72.0 2.75 
52422 178.9 73.9 1.9 1.8 0.00 71.2 74.2 3.00 
54216 176.2 83.1 3.3 6.2 1.75 75.2 76.7 1.50 
55811 175.6 79.1 11.4 19.3 0.69 70.0 71.0 1.00 
49831 156.1 69.3 0.0 7.0 0.69 73.5 74.2 0.75 
55611 187.0 86.9 1.1 1.0 0.69 75.2 78.5 3.25 
55412 185.2 80.8 6.4 3.7 1.79 74.2 78.0 3.75 
53419 172.3 80.4 14.9 2.9 1.83 70.5 72.7 2.25 
54216 196.5 104.6 2.6 16.0 1.02 76.7 78.0 1.25 
52821 186.1 88.7 8.9 2.5 0.00 77.0 80.5 3.50 
54615 170.5 78.1 4.6 1.8 0.00 74.2 76.2 2.00 
54017 176.8 78.6 5.7 1.4 0.00 73.7 80.5 6.75 
53817 190.5 89.8 4.0 1.4 0.36 76.7 80.5 3.75 
53219 185.6 86.1 2.2 8.5 0.36 76.7 79.2 2.50 
54814 174.0 77.6 1.3 9.6 0.33 71.0 73.7 2.75 
57006 160.7 72.9 0.0 6.8 0.00 71.7 73.7 2.00 
56608 176.7 83.2 9.3 25.7 2.43 70.5 74.2 3.75 
54415 174.3 75.7 1.0 2.6 0.00 73.0 75.2 2.25 
54415 197.9 106.1 5.8 5.2 0.72 77.2 80.0 2.75 
50229 195.1 87.2 0.6 1.4 0.00 75.7 82.5 6.75 
54615 181.8 78.7 0.0 1.0 1.07 70.7 74.7 4.00 
57405 162.9 65.8 0.6 1.0 0.00 70.5 73.0 2.50 
56408 170.7 72.2 0.0 3.1 0.33 72.5 74.0 1.50 
56408 168.3 78.5 0.3 8.0 2.11 73.7 75.5 1.75 
56807 169.6 71.6 0.7 1.0 0.00 72.0 75.0 3.00 
57206 171.1 78.3 1.6 3.1 0.00 73.2 76.2 3.00 
56209 158.7 72.5 1.3 4.2 0.66 72.2 74.2 2.00 
Table Gl. (continued) 





























































































































ST&HD PB EH KL SI. DE PD SD ASI 
pi ha-1 cm cm % % % days days days 
56608 171.9 78.0 0.3 1.0 1.05 73.5 75.5 2.00 
57006 163.9 76.8 1.4 6.5 1.39 73.7 76.7 3.00 
54017 182.3 82.4 0.4 1.0 0.00 75.5 78.0 2.50 
57206 174.2 82.4 0.0 2.7 1.08 76.0 78.5 2.50 
54216 213.2 102.5 5.2 2.8 0.00 80.7 87.2 6.50 
49432 196.6 93.6 0.3 6.4 0.00 80.2 84.7 4.50 
52023 200.6 97.3 6.3 10.2 0.00 81.5 87.5 6.00 
45047 177.6 85.2 7.0 2.2 0.00 81.0 85.2 4.25 
34881 196.2 84.4 21.3 3.5 0.00 86.0 88.5 2.50 
56408 180.1 87.4 5.6 8.5 0.36 78.7 84.5 5.75 
52821 209.2 105.0 6.1 11.1 0.00 82.0 84.0 2.00 
55811 172.9 88.5 8.2 5.1 0.36 79.2 81.7 2.50 
56408 199.8 103.3 15.9 6.2 0.00 78.0 81.2 3.25 
55412 200.8 104.6 14.2 13.9 0.00 80.5 83.7 3.25 
51226 192.4 103.9 8.7 12.5 0.88 78.2 82.0 3.75 
55013 194.0 95.5 5.8 8.7 0.00 80.0 82.7 2.75 
54814 201.5 111.6 4.6 15.7 0.00 78.2 81.0 2.75 
56408 231.2 110.7 14.4 6.2 0.00 79.7 84.0 4.25 
40861 208.6 107.4 14.6 7.7 0.00 79.0 80.5 1.50 
50429 213.5 100.4 9.6 4.1 0.00 74.0 76.7 2.75 
54615 229.6 116.6 9.9 6.5 0.00 78.5 82.2 3.75 
55611 202.0 91.7 13.9 5.5 0.00 76.2 80.7 4.50 
44250 189.0 83.0 7.0 1.8 0.00 78.2 82.0 3.75 
55811 191.9 94.1 13.5 15.6 0.00 77.0 80.5 3.50 
37473 218.6 98.7 6.6 0.5 0.00 80.7 82.5 1.75 
53618 206.4 94.6 8.2 9.3 0.36 76.0 79.2 3.25 
53020 190.2 100.0 5.8 12.9 0.00 76.0 78.2 2.25 
52422 195.6 101.6 5.9 9.5 0.33 80.7 81.2 0.50 
56010 182.8 82.4 2.9 6.0 0.00 76.2 77.7 1.50 
49033 225.5 112.9 3.5 6.6 0.39 80.0 82.0 2.00 
Table Gl« (continued) 





























































































































SiaND PB EH KL SL DE PD SD ASI 
pi ha"^ cm cm % % % days days days 
45246 207.4 110.7 5.8 10.5 0.00 80.0 84.7 4.75 
45446 220.1 107.3 6.4 5.0 0.00 80.5 84.0 3.50 
49631 206.1 109.2 3.9 18.5 0.00 76.0 81.0 5.00 
37672 221.4 104.6 4.8 4.4 0.00 81.7 83.5 1.75 
54615 194.7 90.2 9.3 20.0 0.00 78.7 80.5 1.75 
55611 190.2 98.9 4.6 9.1 0.00 78.2 79.5 1.25 
50628 204.9 111.3 5.5 12.7 0.81 79.0 82.0 3.00 
57206 182.3 94.9 2.7 9.6 0.00 76.5 77.5 1.00 
56209 196.4 96.1 4.3 5.6 0.33 76.7 77.5 0.75 
56608 192.3 92.6 2.0 12.4 0.33 76.7 79.5 2.75 
50030 182.1 86.5 2.0 7.3 0.00 73.7 76.2 2.50 
51824 191.1 107.5 10.7 8.3 0.41 79.5 82.7 3.25 
54216 161.7 79.2 4.0 4.8 0.00 72.2 74.5 2.25 
53419 206.2 103.0 7.8 10.0 0.00 76.7 81.5 4.75 
54216 182.3 94.8 0.3 8.6 0.00 80.7 83.0 2.25 
54216 197.6 90.9 8.8 7.8 0.33 78.7 81.5 2.75 
51226 185.1 89.4 6.3 6.0 0.00 79.7 83.2 3.50 
27108 191.8 100.0 22.9 5.8 0.00 83.0 85.2 2.25 
39865 194.9 88.0 2.3 1.6 0.00 81.7 82.7 1.00 
53020 182.1 98.6 2.9 18.5 0.00 80.0 83.5 3.50 
48435 175.9 90.9 4.6 8.0 0.39 79.5 81.7 2.25 
55811 192.1 99.3 1.8 7.0 0.00 80.0 82.5 2.50 
56010 173.4 84.4 3.2 9.5 0.33 75.5 78.5 3.00 
47838 182.7 93.6 12.2 11.0 0.00 77.7 81.7 4.00 
57206 164.6 64.8 8.0 2.0 0.00 71.7 76.2 4.50 
56408 160.6 58.0 7.3 1.3 0.00 72.0 76.0 4.00 
53219 154.1 61.5 1.7 0.8 0.00 70.5 74.2 3.75 
56209 158.7 71.2 7.0 5.2 0.00 70.5 73.5 3.00 
54017 152.9 57.9 5.5 2.9 0.00 69.2 73.5 4.25 
55611 167.1 73.3 5.9 2.3 0.00 71.2 76.7 5.50 
Table Gl. (continued) 


























































































































SiaND PH EH RL SL DE PD SD ASI 
pi ha'l cm cm % % % days days days 
53618 179.7 76.5 8.4 0.7 0.36 74.7 79.5 4.75 
53020 182.3 83.7 15.8 3.9 0.00 75.5 81.7 6.25 
55013 167.4 58.4 0.0 1.7 0.00 73.5 80.5 7.00 
55611 154.1 68.7 5.8 3.5 0.00 73.0 77.2 4.25 
51824 160.0 72.8 4.9 1.4 0.00 76.7 82.2 5.50 
57206 165.1 77.2 7.7 15.9 0.00 72.0 75.5 3.50 
56807 155.6 66.2 1.3 2.0 0.00 72.7 78.2 5.50 
50827 172.9 79.4 7.9 2.2 0.00 75.5 78.0 2.50 
57405 158.9 58.5 0.6 1.3 0.00 69.5 75.5 6.00 
57405 160.6 77.9 1.0 2.1 0.00 74.0 78.2 4.25 
57206 157.1 71.3 0.6 2.4 0.00 72.5 76.5 4.00 
56608 172.9 78.7 5.0 2.6 0.00 73.5 80.7 7.25 
54814 172.3 79.1 2.0 1.7 0.00 73.7 78.0 4.25 
56209 156.8 65.7 5.7 5.2 0.00 68.7 72.2 3.50 
55412 162.9 71.4 0.6 3.4 0.00 72.5 76.5 4.00 
53817 157.3 66.1 0.0 0.3 0.00 73.2 77.0 3.75 
56408 172.8 77.4 6.0 1.7 0.33 71.0 74.7 3.75 
56209 158.6 73.0 3.7 1.0 0.00 73.2 76.5 3.25 
53817 173.7 80.7 10.5 2.4 0.00 74.0 77.7 3.75 
55811 177.8 77.9 13.0 2.5 0.00 73.2 77.7 4.50 
56010 163.3 72.7 3.3 2.0 0.00 70.0 73.5 3.50 
55611 175.6 77.3 3.6 0.6 0.00 72.7 77.7 5.00 
55213 162.4 67.5 10.4 2.6 0.39 72.0 78.2 6.25 
48435 158.7 73.5 3.7 2.6 0.00 73.5 77.2 3.75 
50030 161.3 72.1 2.7 3.0 0.00 72.5 76.5 4.00 
55611 158.2 69.3 3.1 1.4 0.00 69.0 74.2 5.25 
57206 148.7 57.9 2.6 4.4 0.00 71.0 73.0 2.00 
55213 155.9 69.0 1.8 2.4 0.00 74.5 77.5 3.00 
57006 155.3 60.9 4.5 3.1 0.36 69.2 72.0 2.75 
57405 168.9 68.4 1.0 0.0 0.00 73.5 79.0 5.50 
Table Gl. (continued) 



























































































































STAND FH EH RL SL DE FD SD ASI 
pi ha-1 cm cm % % % days days days 
56807 161.8 64.2 1,4 4.7 0.00 71,7 75.0 3.25 
57405 168.9 74.5 5,0 2.0 0.00 71,7 76.7 5.00 
41858 170.0 68.1 2.6 0.5 0.00 73.2 79.2 6.00 
55412 162.4 65.6 6.7 2.4 0.00 74.0 78.7 4.75 
56608 170.6 79.2 13,8 2.3 0.00 73.2 76.0 2.75 
56408 167.7 72.0 7.7 1.3 0.00 71.0 76.0 5.00 
56807 180.3 81.0 3.6 4.4 0.00 71.5 75.5 4.00 
55611 157.8 65.5 2.0 4.1 0.00 70.2 73.2 3.00 
56608 173.3 68.9 4.3 1.0 0.00 72,5 78.2 5.75 
55013 168.0 61.9 1.8 0.3 0.00 72.0 77.7 5.75 
57405 165.8 73.2 1.6 6.5 0.00 74.2 76.2 2.00 
55213 168,6 70.1 2.3 1.7 0.00 70.5 73.7 3.25 
54814 158.7 73.2 6.0 1.4 0.00 70.7 73.5 2.75 
52422 175.7 76.8 2,0 1.7 0.00 75.0 79.2 4.25 
54615 210.2 92.3 7.8 3.6 0.36 75.7 79.2 3.50 
56209 213.8 92.4 10.3 6.7 0.00 76,2 81.0 4.75 
56807 185.3 82.6 4.7 4.0 0.00 71,7 75.2 3.50 
54814 207.8 94.5 7.5 2.0 0.00 75.5 79.0 3.50 
54415 216.0 107,8 10.5 1.3 0.33 83.5 87.0 3.50 
53817 198.7 88.6 2.8 5.5 0.33 75.5 79.5 4.00 
55611 208.5 106.7 17.1 8.6 0.33 76.0 78.0 2.00 
54415 188.0 74,1 11.6 6.8 0.68 76.5 78.2 1,75 
52223 191,7 81.2 1.6 4.3 0.00 73,5 77,2 3,75 
54415 188.0 87.1 6.8 6.5 0.66 70.2 72,2 2.00 
55811 185.1 68.4 7.9 3.7 0.00 72.7 74,0 1.25 
56209 207.8 84.5 4.2 3,1 0.00 76.0 81.5 5.50 
56807 200.3 95.1 7.3 3.4 0.00 76,0 79.5 3.50 
55013 184,9 80.1 4.5 1.3 0.33 74.2 77.5 3.25 
54017 189.0 76.3 1.9 4.0 0.33 72.7 75.2 2.50 
56807 199.9 94.2 1.0 4.5 0.33 75.0 77.2 2.25 
Table Gl. (continued) 





























































































































STAND FH EH RL SI. DE FD SD &SI 
pl ba-1 cm cm % % % days days days 
55213 204.3 89.7 3.8 2.7 0.00 75.7 77.7 2.00 
57006 179.9 75.4 2.0 6.8 0.33 71.5 74.7 3.25 
55213 190.1 79.3 4.9 4.4 0.69 72.5 74.7 2.25 
54017 191.1 86.5 6.8 2.8 0.00 73.7 76.5 2.75 
57405 192.2 81.1 5.0 8.1 0.33 72.2 74.2 2.00 
55611 193.5 86.8 20.1 1.0 0.00 76.0 80.0 4.00 
57206 195.5 84.6 11.8 1.3 0.33 74.0 75.7 1.75 
55811 208.7 97.5 13.8 3.0 0.33 78.2 80.5 2.25 
55412 188.7 71.8 4.0 5.2 0.00 75.2 78.0 2.75 
46642 186.9 82.5 2.8 0.9 0.00 76.0 77.7 1.75 
55013 193.2 79.8 6.6 0.3 0.00 76.2 80.0 3.75 
56010 191.6 90.7 7.7 4.4 0.33 77.5 78.2 0.75 
57206 180.4 70.7 2.7 1.0 0.00 74.2 76.2 2.00 
56807 195.4 93.6 10.1 3.4 0.36 75.5 78.0 2.50 
51226 185.5 79.6 6.2 3.0 0.00 76.5 82.2 5.75 
57206 221.9 108.6 8.1 4.3 0.00 83.5 86.7 3.25 
54415 186.0 73.7 5.9 2.4 0.00 75.0 79.7 4.75 
52223 196.5 100.5 5.5 9.9 0.69 83.5 85.5 2.00 
53618 191.9 81.6 9.7 4.3 0.00 79.2 82.0 2.75 
51027 204.6 95.8 6.1 11.2 0.00 80.0 83.0 3.00 
52023 181.8 80.3 18.6 3.1 0.00 81.7 84.5 2.75 
52621 182.4 78.2 10.3 5.2 0.00 75.7 77.2 1.50 
53219 197.2 78.8 9.9 3.3 0.00 79.7 84.0 4.25 
52821 196.0 92.8 15.5 5.8 0.69 76.5 79.5 3.00 
53020 192.3 90.5 5.1 1.3 0.00 75.2 76.7 1.50 
52621 184.0 74.7 4.3 12.5 0.69 70.2 74.2 4.00 
56209 196.5 80.8 4.7 0.3 0.00 73.7 78.5 4.75 
55611 200.9 95.2 1.4 8.3 0.00 76.2 78.0 1.75 
53020 214.5 101.0 15.9 8.0 0.37 74.7 77.2 2.50 
57206 203.8 85.8 5.3 1.7 0.33 73.2 75.5 2.25 
Table Gl. (continued) 
Entry YD RN EL ED CD KD EP STfiHD PH EH HI. SL DE PD SD ASI 
g pi-i cm cm cm cm cm no. pi ha'l cm cm % % % days days days 
3347 80.7 18.17 12.6 4.27 2.74 1.53 0.98 55412 178. 4 80.5 1.8 11.1 0.00 73.5 74.7 1.25 
3348 88.8 18.88 14.5 4.30 2.91 1.38 1.01 54216 216. 8 95.1 13.3 5.0 0.00 74.7 77.7 3.00 
3349 97.6 18.20 13.5 4.23 2.74 1.49 0.97 54615 204. 0 83.7 3.0 2.7 0.00 74.5 77.5 3.00 
3350 90.7 17.80 14.0 4.30 2.87 1.43 0.99 52621 194. 3 86.0 1.6 3.7 0.36 69.7 72.0 2.25 
to M 
CO 
